


| . é |. | KI : + | 7 September 1956 
Volume 124, Number 3219 


[ser SEP 10 1996 


Cc ont Co ) 








Editoriai Research and Freedom 


Articles = Fact and Artifact in the Biology of Schizophrenia: M. K. Horwitt 


Physical Mechanism of Bacteriophage Injection: A. Ore and E. Pollard .... 
Science and Freedom: F. Dyson 


L. Reiner, Chemist and Medical Scientist: / 


News of Science = Urine of Anthropoid Apes; Trailmarkers for Aaeakes Tarnishing of Silver Mir- 
rors; New Adenovirus Vaccine; Child Care Council; NSF Appropriation; Mist 
Control Made Easy; Stratosphere ' aboratory; News Briefs; Scientists in the 
News; Recent Deaths; Education; Grants, Fellowships, and Awards; In the 
Laboratories; Miscellaneous 


Reports Congenital Malformations Produced by Amniotic-Sac Puncture: 


D. G. Trasler, B. E. Walker, F. C. Fraser 


Production of Increased Circulating Hemoglobin in Mice: 
G. Keighley, H. Borsook, A. Graybiel 


Effect of Tranquilizing Drugs on Fighting Response of Siamese 
Fighting Fish: E. J. Walaszek and L. G. Abood 


Extracellular Deoxyribonucleic Acid of Bacteria and a Deoxyribonuclease 


Inhibitor: B. W. Catlin 
Second Pain: Fact or Artifact?: M. H. Jones 


Marine Borer Attack on Lead Cable Sheath: L. R. Snoke and A. P. Richards 443 


Book Reviews (Grasslands of the Great Plains; Psychoanalysis and Psychotherapy; Bacterial 
Anatomy; Ultrasonic Engineering with Particular Reference to High Power 
Applications; The Myology of the Whooping Crane, Grus americana; The 
Biology of Senescence; Miscellaneous Publications 


Meetings and Societies Malaria; Physics Teachers; Meeting Notes; Society Elections; Forthcoming 
Events 


Equipment News 


MERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 





VWs 


—_—.- 


Ws wi 


Dr. Peter D. Johnson, S. B., Harvard 
(1942), Ph.D., University of North 
Carolina (1949), is a research associate 
in the Light Production Studies section 
of the General Electric Research Lab- 
oratory. His fields of interest include 
fundamental studies of luminescence, 
chemical light sources, optics, solid- 
state physics and physical chemistry. 











Seeking new facts about phosphors 


Dr. Peter D. Johnson of General Electric explores activators 
in phosphors to improve tomorrow's lighting and television 


Efficient light output—in fluorescent lamps, television 
screens, and electroluminescent panels—is an obvious 
goal of phosphor research. Achieving “‘more lumens 
per watt,” however, is only part of the problem. Scien- 
tists also seek phosphors with rapid response, proper 
color characteristics, and other properties—and they 
know that these properties are controlled by intention- 
ally introduced impurities called activators. 

At the General Electric Research Laboratory, Dr. 
Peter D. Johnson has devised a variety of decisive ex- 
periments for evaluating the theories of how activators 
work. Dr. Johnson and his associates have achieved new 
understanding of the factors controlling efficiency in 


electroluminescence, have obtained basic facts about 
the phosphors used in present-day commercial lamps, 
and have been able to design phosphors for such special 
applications as color television. 

As we see it, providing scientists with freedom and 
incentive to extend the frontiers of knowledge is funda- 
mental to the creation of better products, better jobs, 
and more opportunities for human satisfactions. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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METAL SHOW 


October 8-12 


...with Six Ranges 
covering pressures from 
1000 mm. to 0.1 micron 





The new NRC Model 520 Alphatron® Ioniza- 
tion Vacuum Gauge is equally ideal for the 
laboratory and production floor. It is both pre- 
cisely accurate and nearly immune to abuse. 
Ruggedized new circuitry eliminates trouble- 
some components, minimizes contamination 





See us in 
Booth 2108 


EQUIPMENT 
CORPORATION 


Cleveland 





Rugged New NRC 


Vacuum Gauge... 


effects, and provides highly stable and linear 
amplification. You can jolt the head, subject it 


to vibration and you still get accurate readings. 

The Model 520 is a direct reading, total 
pressure gauge with almost instantaneous re- 
sponse, is accurate to +2% and linear over the 
entire range. Drift is less than 0.5% despite 
wide line voltage variations. It is especially 
useful with a recorder or controller and makes 
an efficient leak detector. Write today for 
Bulletin G-20. 


NRC EQUIPMENT CORPORATION 
A Subsidiary of 
NATIONAL RESEARCH CORPORATION 
Dept. 259, Charlemont Street, Newton Highlands 61, Massachusetts 
Please send me your Vacuum Gauge Bulletin G-20 () 
Have your representative call () 


Name..cscsccscccccccccsccecccececece Title .occsccccccccccccececes . 
Company....sccsccccccccccccccccccccvesesesesesssessessseessesees 
Address. ccc cccccccccccccccccccccvcccceccccsecscesesscesesesesese 
«MITTEE TTLTT LET Zone....+. State. ccosccccccccce 


NRC Model 520 Alphatron 
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Wanxere Rotators and Shakers will fulfill your | G L AS § A BS 0 y PTl 0 N 


requirements for maximum accuracy, uniformity 

and control in routine procedures... CELLS made K L ETT 
These machines are engineered for heavy duty by 

and will give long and dependable service. 


ROTATORS 


A-2270—130 RPM 
11 x 11” platform, $69 
(or A-2271, 180 RPM) 


A-2273—AC Variable Speed Rotator 
13 x 13” platform 
60-270 RPM, $144 


A-2272—AC-DC Variable Speed Rotator 
13 x 13” platform 
70-210 RPM, $97.50 


i peoven tite celine tect . | 


SHAKERS 


A-2305 Adams Utility Shaker—NEW 
275-285 oscillations/min. 

For general laboratory use and Kahn 
Test Shaking, $93 





A-2300 Yankee Kahn Test Shaker 
275-285 oscillations/min. 

Accommodates 1 to 4 racks, for 
Kahn Test, $150 


Makers of Complete Electrophoresis Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimetere— 
Colorimeters — Nephelometers — Fluorimeterse— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
f ) la YA Order from your dealer 179 East 87 Street, New York. Gow York 


dain NEW YORK 10 
































The COMPLETE LINE of 
Specially Designed Equipment for 


Chromatocabs Electrophoresis Apparatus 

Electric Desalter Distillograph for 

Drying Oven Vapor Phase 
Chromatography 


Sample Applicator 
P PP Fraction Collector 


oi Solvent Assemblies 
Distillograph Drop Counter 


Micro Pipets 





Round and Rectangular Jars 


"Stainless Steel Clips : 
Ultra Violet Lamps 


Densitometers Long and Short Wave 


...and other useful accessories 





CATALOG RE13 describes the Complete Line of 
RECO Chromatographic Equipment. 
Send for your copy today. 





Desalter 





SEARCH EQUIPMENT CORPORATION 








1135 Third Street, Oakland, California 
Chromatocab 
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If you use ground joint flasks, this 
number has meaning for you. 

It represents the number of ground 
joint flasks made of Pyrex brand glass 
No. 7740 listed in our catalogs. Among 
these thousands, you will surely find 
the ones you need. 

In these flasks you get the work 
qualities and endurance of PyYREx 
brand labware. You also get joints 





Counuieg meand weseavch ie Glatt 


7 SEPTEMBER 1956 


PYREX® laboratory ware 


... the tested tool of modern research 


ground to a “satin-smooth” finish, 
which eliminates leak-causing irregu- 
larities. 

This finish, ground to precise uni- 
formity, is a result of extensive re- 
search in the fields of abrasives and 
grinding techniques. It gives you an 
easy fit without looseness. 

Uniformly fine grinding also gives 
you complete interchangeability of 


CORNING GLASS WORKS 
75-9 Crystal Street, Corning, New York 


Pyrex brand glass No. 7740. 






ground joints. And in vacuum work, 
you need only a minimum of lubricant 
to get the tight seal you need. 

If you would like to look at the as- 
sortment of these long-lasting, super- 
iatively made flasks, you'll find them 
listed in our new catalogs, LP36 for 
standard laboratory ware and CA-2 
our special glassware catalog. 





Please send me a copy of: Catalog LP36—“Laboratory 
Glassware” [_]; Catalog CA-2—“Custom-Made Labora- 
tory Glassware by Corning.” [] 
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-in'the cell — 
compartment. 


Double-beam convenience... 


Double-monochromator 
performance... 


Single-beam accuracy... 


...and easy as 








The world of the 


is at your fingertips 
with the new Beckman 


IR-4 Spectrophotometer! 
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B. Push “START” BUTTON 
—instrument runs curve 
automatically. 









infrared 


Here’s the ultimate in resolution, accuracy, sim- 
plicity, and flexibility of operation in a single 
infrared instrument—the Beckman IR-4. 

Operate it double-beam, you get unsurpassed 
resolution and speed; operate it single-beam, you 
get accuracy equalling the best single-beam in- 
struments. Its unique, double-monochromator de- 
sign provides twice the dispersion, and twice the 
energy, of comparable single monochromators. 
This means twice the resolution, or up to four 
times the scanning speed for the same resolution. 
And it produces radiation that is truly monochro- 
matic—stray light is negligible with all optics! 

What's more, the IR-4 can be operated by any- 
one. Push a button—it runs the curve automati- 
cally; stops at the starting point for the next run 
automatically; even realigns the chart paper — 
automatically! Here’s the instrument that truly 
puts the world of infrared at your fingertips! 

Write Beckman Instruments, Inc., Scientific In- 
struments, Fullerton, California for additional 
information. Ask for Data File 3L-4-38, 
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Research and Freedom 


The Sun, Baltimore, had some pertinent remarks to make about the de- 
scription a group of American physicists brought back fro.a their visit to the 
U.S.S.R. this last spring. On 14 June the Sun remarked editorially: 

“The reports of various members of this group on what they saw of 
Russian science are fascinating, and disconcerting. They are disconcerting 
for two reasons. 

“First, they report that Russian science is flourishing, that the laboratories 
are beautifully equipped, that first quality personnel is abundant, that work 
of fundamental importance is being done, and that the Russians are not 
only bent on making Moscow the headquarters of the world so far as physics 
is concerned but may well succeed. 

“That is disconcerting for obvious reasons. Still more disconcerting is the 
paradox which these reports expose. . . . In this country it is commonly 
stated by men of science and others that freedom is essential to a healthy 
scientific climate. The point has been made repeatedly in connection with 
criticisms of various Government security arrangements. And yet we learn 
now from well qualified American physicists that Russian science, which has 
surely had to put up with security arrangements more stringent than the 
American, is in a flourishing condition and that members of the Russian 
scientific community show evidence of the highest morale in their personal 
and scientific life. 

“How is this to be explained? Oddly enough, the reports of these American 
scientific visitors to Russia have included no explanation. Is the maximum 
of freedom important to the health of science, or isn’t it? Have we been 
wrong in supposing that Russian science is less free than American science? 
These travelers lately returned from Moscow owe the public a clear answer.” 

The editor of the Sun followed this up by asking Freeman Dyson of the 
Institute of Advanced Studies at Princeton to prepare an article about 
working conditions of scientists in the U.S.S.R., an article that we reprint 
in this issue (page 432). In the same issue of the Sun in which this ap- 
peared (26 June), the Sun had other editorial comments to make, from 
which we take the following excerpts: 

“We welcome [Dyson’s] article for several reasons. Not the least of these 
is the way he puts the Soviet achievements in science into perspective. Rus- 
sian physics is good, he says, but not yet as good as American physics. And 
he attributes the Russian progress to the existence in the post-Stalin Russia 
of ‘a reasonable scientific freedom. 

“Yet Dr. Dyson goes on to say that security provisions in Russia ‘are simi- 
lar to ours, perhaps slightly stricter.’ And he emphasizes that ‘political free- 
dom ... does not exist in Russia.’ Thus the paradox of scientific progress in 
an unfree society still wants an explanation. 

“Men raised in the western tradition will hesitate to conclude that full 
intellectual freedom is perhaps a less urgent precondition of scientific prog- 
ress than has been argued. On this point other scientists may wish to be 
heard. Surely the question is of compelling importance as the scientific race 
between free and totalitarian worlds gathers speed.” 

We agree that the questions the Sun raises editorially are of the first im- 
portance and we present them here for consideration by the scientific public. 








______ Kodak reports to laboratories on: 


how come we tout another manufacturer’s camera... solvency and open 
windows from 2 to 16y.... coloring a mental image 


Out on the ghostly curve 


If called upon to explain how come 
the world’s best known camera 
manufacturer spends money in this 
space to tout another manufactur- 
er’s camera, we would argue thus: 

The new “Graphic 70” is a mili- 
tary combat camera now available 
to whoever can spend $1850. Doubt- 
less $1850 hand-held still cameras 
are harder to sell to civilians than 
$1850 automobiles. On the other 
hand, Graflex, Inc., has built quite a 
camera there and has done so on a 
basis more solid than to satisfy an 
occasional whim for conspicuous 
consumption. The principle is that 
when a man is trying to get some 
useful pictures at grave risk to his 
life, a thousand dollars one way or 
the other is a small price to pay for 
mechanical and optical refinements 
that may boost his chance of suc- 
cess a percent or two. In non- 
military affairs, where calculations 
happily involve only money instead 
of lives, situations are also encoun- 
tered where good sense dictates a 
position very far out along the 
ghostly curve connecting quality of 
equipment with probability of suc- 
cess. 

So Graflex builds a 5-pound cam- 
era to use our new faster, finer- 
grained films in the 70mm width 
that requires little enlargement. The 
most elaborate precautions are 
taken in controlling the geometrical 
relationship between the film and 
the lens. This is worth doing be- 
cause of the lenses used on the 
“Graphic 70.” They are the result 
of taking a generation to build up a 
strong organization in optical re- 
search, design, and manufacturing, 
then handing it the assignment to 
produce a 4-inch, an 8-inch, and a 
24-inch lens that will do the best 
job of putting down a 56mm by 
72mm image that the current state 
of knowledge in optics permits. 

And what does it say on the 
lenses? It says Kodak Ektar. 

Those interested in the “‘Graphic 70” 
camera can learn more by writing Graf- 
lex, Inc., Consumer Correspondence 
Department, Rochester 8, N. Y. Those 
who wish they had an optical organiza- 
tion like ours to whom to hand design or 
manufacturing problems can write to 


Eastman Kodak Company, Apparatus 
& Optical Division, Rochester 4, N. Y. 


Responsibility of the house 


What (we hope) makes a liter of 
Tetrachloroethylene (Eastman 
$2418) or N,N-Dimethylformamide 
(Eastman $5870) worth $15.10 or 
$5.15 respectively is our word as a 
reputable house that these two new 
Spectro Solvents have the following 
open infrared windows and ultra- 
violet cut-offs: 





Ultraviolet Wavelength in microns 

Cut-Off 

pias Te ee ee 
Tetrachloroethylene 290 


N.N-Dimethylformamide 268 











The only reason why a person 
capable of doing infrared or ultra- 
violet spectrophotometric analysis 
shouldn’t check and if necessary 
purify his own solvents is an eco- 
nomic one. If he cannot employ his 
time and talents at a higher level, 
perhaps his setup should be checked 
for something wrong. 

Tetrachloroethylene (stabilized 
with Thymol) is added to our list of 
15 Eastman Spectro Solvents be- 
cause it closes three gaps—6.5-6.8, 
7.9-8.3u, and 13.4-14.2u—in the in- 
frared spectrum that is available to 
the worker who needs the solvency 
of chlorinated hydrocarbons. From 
12.0 to 13.4u, chlorinated-hydrocar- 
bon darkness still prevails (but 
Bromoform (Eastman S45) suffers 
from little of this blackout). 

N,N-Dimethylformamide is added 
because some organic chemists have 
regarded it from the days of youth 
as something of a universal solvent 
and, would fain continue so even 
after involving themselves in the 
newer-fangled optical chemistry. 
This amide is even a good solvent 
for nylon and any other amide-type 
plastics you may have around. It is 
definitely more polar than benzene 
or acetone and may not be a bad 
bet for dissolving amides from pro- 
tein hydrolysates. The low molec- 
ular weight helps build up the 
solute concentration percentage. 

Free for the asking from Distillation 
Products Industries, Eastman Organic 
Chemicals Department, Rochester 3, 
N. Y., is a chart showing the overlapping 
infrared windows of all the Eastman 


Spectro Solvents. (From 2 to 16y. not a 
sliver has evaded overlapping.) 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


its divisions are... Serving laboratories everywhere 
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“| have a photo here” 


You will find within the next couple 
of years that the mental image cre- 
ated by the word “‘photograph”’ will 
have altered. To think of a photo- 
graph as a piece of paper bearing a 
representation in tones of black, 
white, and grey will be like calling a 
man who flies an airplane an avia- 
tor or picturing a professor as 
bearded—perfectly proper but no 
longer general. The photographs 
that you file as records of work and 
observations and the photographs 
you pull out of your billfold at post- 
prandial bull sessions will, in gen- 
eral, be in full color. 

Here is what has been happening: 

1) This year a new Kodacolor Film 
came out. It is as sensitive as the 
popular variety of black-and-white 
snapshooting film used to be not so 
long ago. It works equally well for 
daylight and clear flash without 
filters. It gives negatives from which 
can be made color prints and en- 
largements that you look at, not 
through. 

2) There is now a Kodak Color 
Print Material, Type C. Prints made 
on it from Kodacolor negatives 
have the same color quality as used 
to be obtained only through vastly 
more involved techniques. 

3) Processing chemicals for both 
the film and the print material are 
available in kits from all Kodak 
dealers. Quality of results tends to 
run commensurate with the de- 
grees of care, zeal, and skill gen- 
erated by the worker’s needs or the 
hobbyist’s self-fulfillment urge. 

4) The fellow who, during the 
Great Depression, had some “Films 
Developed, Printed, and Enlarged” 
signs printed and placed in drug 
stores around town no longer oper- 
ates from his kitchen. For the con- 
venience of those who would just as 
soon not do it themselves, he has 
gone into color. To compete on 
both quality and price he finds it 
wise to own Kodak Color Densi- 
tometers and the like. His plant 
manager comes to Rochester for 
brush-up courses. He has met and 
mastered a complex technology, 
and he is determined to convince 
you that its product has it all 
over the monochromatic 
view of things. 


Prices quoted are subject to 
change without notice. 
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Fact and Artifact in the 


Biology of Schizophrenia 


It appears important at this time to 
emphasize that many reports showing 
differences between patients with schizo- 
phrenia and normal individuals are 
based on environmental artifacts that 
are not related to the basic disorder. The 
practice followed by biochemical work- 
ers of requesting samples of blood or 
urine from subjects on psychiatric wards, 
with little more identification of the sam- 
ple than that the patients have a mental 
disease, has many disadvantages. 

We are row entering a period of re- 
newed interest in biological research on 
schizophrenia. Nothing can be more 
harmful to this rejuvenation of the in- 
vestigation of the biology of mental 
health than the publication of reports 
based on techniques of patient selection 
which do not meet the minimum stand- 
ards accepted by other disciplines. Much 
of this conflict is due to a lack of under- 
standing by some workers that the term 
schizophrenia is a general classification 
with many subdivisions, which are often 
only slightly related, and that the manner 
in which the patient chooses to manifest 
his difficulties may not be a function of 
his physiological status, 

Symptoms that are usually considered 
artifacts in other studies are often er- 
roneously accepted as biological aberra- 
tions in the evaluation of the schizo- 
phrenic patient. Year after year, papers 
appear which purport to distinguish be- 
tween the state of schizophrenia and 
that of normalcy. The sum total of the 
differences reported would make the 
schizophrenic patient a sorry physical 





The author is associate professor of biological 
chemistry at the University of Illinois College of 
Medicine, Chicago, and director of the bio- 
chemical research laboratory at Elgin State Hos- 
pital, Elgin, Il. 
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M. K. Horwitt 


specimen indeed: his liver, brain, kidney, 
and circulatory functions are impaired; 
he is deficient in practically every vita- 
min; his hormones are out of balance, 
and his enzymes are askew. Fortunately, 
many of these claims of metabolic ab- 
normality are forgotten in time with a 
minimum of polemic, but it seems that 
each new generation of biologists has to 
be indoctrinated—or disillusioned—with- 
out benefit of the experience of its pred- 
ecessors. One is not certain where to 
place the blame for this weakness, but 
both editors and grant advisers could do 
well to insist on experimental design and 
interpretations of data which take into 
account some of the following, almost too 
obvious, variables. 





Variables 


1) Emotional stress, tension, and anx- 
iety. One does not obtain basal metabolic 
results during fever or exercise, nor 
should one expect to obtain basal sam- 
ples during emotional stress. One of the 
basic characteristics of the schizophrenic 
patient is his peculiar emotional reaction 
to his environment. These reactions will 
vary in kind and intensity with the indi- 
vidual and with time. A supposedly basal 
sample taken from a physically quiet but 
emotionally disturbed catatonic subject 
may not be basal at all but may be a re- 
flection of metabolism during infense 
adrenergic stimulation. Adrenergic stim- 
ulation has a marked effect on the levels 
of amino acids in the biological fluids. 

To compare the results from such a 
blood sample with those from blood of 
normal subjects is like comparing data 
from blood samples obtained during grief 
or stress of battle with data from blood 
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obtained during relaxed, basal condi- 
tions. With experience and knowledge of 
the individual patient, one may learn to 
distinguish between the presence or ab- 
sence of some emotional! stresses. But, 
even under optimal conditions, a pre- 
liminary period of at least 3 to 6 months 
may be required to evaluate the stability 
of subjects chosen for a metabolic study 
(1) in order to eliminate those that aré 
unpredictable. Even when this precau- 
tion is taken, some subjects may occa- 
sionally leave a previous metabolic pat- 
tern because of a temporary emotional 
stress situation. 

In such a situation, if one requires data 
from unstressed subjects, the tests are re- 
peated at a later date. If basal data can- 
not be obtained from a subject, the re- 
sults should not be averaged with those 
from subjects who are not disturbed. To 
show that there are differences between 
the reactions of a normal subject and 
those of a patient in the early, active 
stages of mental disorder may give good 
leads on the effects of emotional trauma 
on the biochemistry of a subject, but 
great care should be exercised in inter- 
preting data obtained from such patients 
as being biological aberrations character- 
istic of the basic disease. Recent con- 
firmation by McGeer et al. (2) of the ob- 
servations by Young et al. (3) of the 
increased excretion of aromatic com- 
pounds in the urine of “schizophrenics” 
would have been more useful if their 
studies had included estimations of ten- 
sion and anxiety (and. possible nutri- 
tional imbalance) of the subjects stud- 
ied. 

2) Nutritional state. Emotional stress 
affects the appetite of all of us in dif- 
ferent fashions. Even in the best managed 
hospitals, unless food intake is strictly 
controlled, the vagaries of psychotic be- 
havior are such that they affect optimum 
nutrient consumption in some patients 
who tend to go in and out of negative 
nitrogen balance with varying interac- 
tions of their delusional states. Relatively 
unimportant food idiosyncracies may, in 
time, become manifest as mild nutri- 
tional disorders. The metabolic changes 
which take place with even mild and 
often unrecognized nutritional disorders 
are more severe than the biological varia- 
tions being sought in mental disease. 

Having studied such changes in mental 
patients for more than 15 years, I am 
at a loss to understand how some studies 
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of urinary excretion or of blood constit- 
uents can be performed without recourse 
to nutritional controls. My experience is 
that it may take 3 months (or the equiva- 
lent of 3 days of a rat’s life) to achieve 
a nutritional steady state after a change 
in the dietary regimen. 

3) Liver dysfunction or suboptimal 
liver function. It has been frequently 
claimed that some schizophrenic patients 
have decreased rates of clearance of 
bromsulfalein or hippuric acid. The 
study of liver function in such patients 
is well worth more attention, but only 
additional work can clarify whether such 
changes are related to diet, inactivity, 
training, slower circulation time, physio- 
logical hibernation, infection, or other 
factors. Although the pattern of urinary 
excretion is not expected to vary in a 
24-hour sample from subjects with mild 
liver dysfunction, tolerance tests that can 
evaluate the rate at which a substance is 
absorbed or removed, or both; from the 
blood stream may show sluggish activity 
in some schizophrenic patients. 

In one controlled study, which was de- 
signed to estimate the effects of a diet 
that provided borderline levels of pro- 
tein, signs of liver dysfunction became 
apparent and were not repaired until 
after the protein intake was raised (4). 
Whether a schizophrenic patient is more 
susceptible to liver disorder during pro- 
tein deficiency or whether the slower re- 
moval of injected compounds is a conse- 
quence of long-term inactivity cannot be 
determined with the data at hand, but 
whatever the cause of mild liver dysfunc- 
tion in the mental patient, the possible 
presence of such defects should be evalu- 
ated more frequently. 


4) Training. One does not have to be 
oriented in athletics to recognize that the 
cardiovascular efficiency of an individ- 
ual can be markedly influenced by repeti- 
tive exercise or work, or conversely, by 
extreme inactivity. The activity of men- 
tal patients may vary widely, from pro- 
longed states of fierce agitation that are 
acted out by considerable physical move- 
ment, to conditions of relative hiberna- 
tion. Such differences make for important 
variations in studies of oxygen consump- 
tion, circulatory rates, and all related 
concomitants of biological efficiency. 
When one considers that the maximum 
oxygen uptake of a trained individual 
may be double that of the untrained sub- 
ject (5, 6), it is not surprising to note 
that data from most biological studies on 
mental patients have greater variations 
from the mean than are obtained from 
nonpsychotic subjects. In addition, in 
most mental institutions there are pa- 
tients who do productive work and others 
who remain sedentary for years, and the 
differences in functional muscle mass be- 
tween these subjects are considerable. 

5) Diurnal variations. Those  ac- 
quainted with mental hospitals are aware 
of the great differences in night restless- 
ness that may exist in various wards. 
Many mental patients have a high level 
of nocturnal activity. (It is assumed that 
sedated or tranquilized patients are not 
used for basal studies.) The all-too-fre- 
quent practice of comparing overnight 
urine samples from mental patients with 
similar samples from normal individuals 
can lead to unwarranted conclusions that 
might not be made if full 24-hour sam- 
ples were collected instead. In this con- 


nection, one should also be aware of 


Physical Mechanism of 


Bacteriophage Injection 
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It is currently accepted by many that 
a bacteriophage attaches itself to its host 
at the tip of its tail (7). It has also been 
found that the outer part of the phage 
particle, the protein coat, is left outside, 
while the inner part, which is predomi- 
nantly desoxyribose nucleic acid (DNA), 
enters the bacterium and there undergoes 
multiplication (2). Very little is known 
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about the mechanism of the penetration 
process. It is the purpose of this article 
(3) to show that quite ordinary physical 
processes offer the possibility of explain- 
ing the phenomenon of entry, and that, 
although no one clear explanation is pre- 
sented here, there is certainly no reason 
to feel that this process offers anything 
extraordinary. 


the prolonged fasting period of more 
than 14 hours between supper and break- 
fast that is a characteristic of many of 
our institutions and of the possible effect 
of such a schedule 
tions. 


on diurnal varia- 


Conclusion 


It is earnestly hoped that investigators 
who are impelled to study the biology of 
schizophrenia or of other mental dis- 
orders will attempt to control the varia- 
bles mentioned so that we may better 
distinguish between the causes of schizo- 
phrenia and its effects. Admittedly such 
controls are expensive and difficult to 
administer, but they are worthy of in- 
corporation into any research program 
where man is the experimental subject. 
Much has been said about the faults of 
psychiatrists who do not make sufficient 
use of the laboratory concepts of cause 
and effect in evaluating mental disease. 
Conversely, the biologist should not be so 
naive in the interpretation of his data 
that he loses cognizance of the fact that 
schizophrenia is not a simple entity, and 
that he, too, must beware of the trap of 
confusing cause and effect. 
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The processes we call attention to are, 
first, the linear Brownian movement of a 
long thin object through a tube contain- 
ing a viscous medium and, second, the 
centrifugal pull exerted by oscillatory 
thermal movement of the part of the ge- 
netic thread that has already entered 
The analysis we give of the two processes 
indicates that they can offer a plausible 
explanation for the entry of the viral 
DNA into the host, but that, under some 
circumstances, entry by these methods 
may be severely restricted. It is also sug- 
gested that hydration changes in the viral 
DNA might play a certain role. 

The dimensions of the nucleic acid 
thread that enters the host are not accu- 
rately known. If we take the figures for 
phosphorus atoms per virus particle as 
given by, for example, Stent and Fuerst 
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Table 1. Dimensions of virus tails. 





Virus tail 


l, from radiation 


Virus Crick structure B data (in A)- Assumed 1 length radius 
(in A) ya R 
Ti 2.4 x 10° ¥.1- x 10* 10 1500 50 
2 A KA 1.25 x 10° 10 1000 125 
Not available 


ges 6.0 x 10° 


(4) and assume a single long unit of Wat- 
son-Crick structure B (5) we find DNA- 
lengths (/) for three bacterial viruses as 
given in the second column of Table 1. 
It would appear that these values of the 
lengths are overestimates, owing to the 
fact that plating efficiency enters into the 
calculations. Radiation data (6) for T1 
and T2 indicate, for the same radius (r) 
of 10 A, smaller values for the lengths 
than would be calculated from the figures 
of Stent and Fuerst. The same is true of 
some unpublished work by one of us 
(E. P.) and Jane Setlow on T2. It is 
likely that these lower figures are due to 
the DNA’s being coiled in some way, 
thus giving a low figure for the sensitive 
area. Whether such a coiled object is 
completely uncoiled as it enters the bac- 
terium or whether a set of two or more 
molecules make up the physical unit is 
not, at present, known. 

The dimensions given in Table 1 for 
the virus tails are those of frozen-dried 
phages as determined with the electron 
microscope by Williams and Fraser (7). 

The processes we envisage are as fol- 
lows. Subsequent to irreversible attach- 
ment (8) and production of the necessary 
opening in the bacterial wall and possibly 
also of liquefaction of some material in 
the phage, the “genetic thread” is ex- 
pected to perform kinetic fluctuations in 
a viscous fluid. The resulting Brownian 
motion will be confined to a volume con- 
sisting of the interior of the phage-host 
complex. It is conceivable that the 
initially coiled structure will have to 
orient itself for one end of the thread to 
get into the tail. Estimates for the time 
taken, on the average, for fluctuations to 
lead to the desired result can be made in 
terms of rotational Brownian movement, 
and they indicate that such a process may 
be quite rapid compared with the actual 
passage through the tail, which is dis- 
cussed in following paragraphs. It is pre- 
sumed that the coil is not prevented by 
chemical forces from rotating and un- 
coiling. 

As a first consideration we can suppose 
that the tube formed by the tail of the 
bacteriophage represents the “bottle- 
neck.” In our model then, the motion 
leading to entry into the bacterium will 
be approximated by a linear Brownian 
motion, with a mobility (9) correspond- 
ing to the conditions assumed to prevail 
in the tail. In computing this mobility, 


7 SEPTEMBER 1956 


10 1700 50 


no attempt is made to take into account 
a possible non-Newtonian character of 
the fluid in question. Its viscosity coeffi- 
cient is designated by ». The inner wall 
of the tube and the structure moving 
through it are considered as coaxial cylin- 
ders of radii R and r, respectively. Their 
respective lengths we denote by L and 1. 

As in the Einstein theory of ordinary 
Brownian motion, we need the mobility 
(velocity/resistance), which refers to 
uniform motion. In our case, the resist- 
ance per unit area equals times the 
velocity gradient in the liquid, at the sur- 
face of the inner cylinder. The latter 
quantity is derivable from the hydrody- 
namic equations (10) for stationary vis- 
cous flow parallel to the axis. If we as- 
sume that the mass transport represented 
by the moving thread is always compen- 
sated by a net flow of liquid in the oppo- 
site direction, the resulting mobility B 
can be expressed as 


B= {2x y Lf (x)}" 


where x= R/r and 


a os 
ars (x°+1) Inx— (x*-1) 
For values of | > L, it suffices for our pur- 
pose to let the total length of the tube 
enter the expression for B. The type of 
flow just postulated is, however, by no 
means the only conceivable one. More 
favorable to rapid entry would be one 
that would give transport of fluid into the 
bacterium. According to the findings of 
Puck and Lee (11) of an increase in cel- 
lular permeability subsequent to the ir- 
reversible attachment of phages to their 


host cell, a flow of the latter type would 
not seem unreasonable. Rather than de- 
rive an alternative form of f(x), we take 
it to be the following simple one, 


1 


z-1 


f (x) = 





which would result if the fluid velocity 
could be approximated by a linearly de- 
creasing function of the distance from 
the inner cylinder. 

On our model, the time, ¢, required on 
the average for the genetic structure to 
enter the bacterium is approximately that 
taken for the root-mean-square displace- 
ment to equal the length / of the struc- 
ture. Accordingly, we put (9) 


neh 
2kTB 

where k is Boltzmann’s constant and T is 

the absolute temperature. 

It will be seen that ¢ is proportional to 
n. The value of the latter is unknown, but 
a value of 0.1 poise—that is, a value 10 
times that of water at room temperature 
—is assumed. We take for the effective 
inner radius of the tail in the transient 
state the external values (Table 1) as 
determined (with some 10-percent accu- 
racy) in the frozen-dried state. Alterna- 
tive lengths and radii are considered for 
the entering substance. The values of 
these radii are such as to allow space for 
sufficient fluid to render the hydrody- 
namic approach not unreasonable. The 
results are summarized in Table 2. Both 
forms of the function f(x) have been con- 
sidered. T was placed equal to 310°K 

37°C). 

It will be seen from Table 2 that, on 
the basis of radiation data, our model 
leads ‘to reasonable durations of the pene- 
tration process for T1 and T2. [Similar 
results were presented in a preliminary 
report (12).] Time values derived on the 
basis of determinations of total DNA 
content, however, are definitely too great 
when a radius of 10 A is assumed, al- 
though the results are more satisfactory 
for larger values of the radius, which 
would correspond to a folded Watson- 


Table 2. Injection times taken for y=0.1 poise and T = 310°K. 


Virus l (in cm) 


x=R/r 














r (in cm) f(x) t (in sec) f(x) t’ (in sec) 
2.4 x10" 10-7 5 1.35 860 0.25 160 
TI 0.6 x 10° 2x 10" 25 3.76 150 0.67 27 
1.14 x10“ 10-7 5 1.35 2 0.25 0.3 
0.27 x 10-* 2410". ° 25 3.76 0.3 0.67 0.06 
44 IE i 12.5 0.642 2800 0.087 380 
T2 0.31 x 10-* 510 2.5 3.76 26 0.67 5 
L253 1 i¢- 12.5 0.642 74 0.087 10 
0.06 x 10-* sx 10" y As 3.76 0.7 0.67 0.1 
6 x 10-* 5.x.16* 5 1.35 6100 0.25 1100 
T5 1.355 x 10> 2x 10° 25 3.76 1050 0.67 190 
= 10“ 10-7 LS 1.35 170 0.25 31 
0.25 x 10° 2x10" Hae 3.76 29 0.67 5 
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Crick structure, in particular, if the net 
flow of liquid is inward. It is interesting 
to note the value obtained for T5 in this 
case; it is of the order of a few minutes. 
Luria and Steiner (13) found the injec- 
tion time for T5 to be several minutes. 
They suggested that the narrowness of 
the tail might be responsible for the 
rather slow penetration of the phage 
DNA. In our model, the length of this 
structure would appear to be equally im- 
portant. 

In proceeding, we wish to mention that 
one should perhaps not exclude the possi- 
bility of a stretching of the DNA subse- 
quent to irreversible attachment and pos- 
sibly enzymic liquefaction of part of the 
interior of the phage. It is well known 
that the length of Watson-Crick struc- 
ture B, which represents purified DNA 
at high relative humidity, exceeds by 30 
percent that of structure A obtained at a 
lower humidity (5). If a similar stretch- 
ing does take place, it may cause part of 
the structure to be pushed into and partly 
through the tail. This would mean that 
our mechanism would need to be active 
for a shorter period of time, thus reduc- 
ing the values presented in Table 2. 

It remains to be considered whether 
partial entry into the bacterium changes 
the conditions radically enough for the 
foregoing model to become meaningless. 
In point of fact, it is conceivable that the 
process will be speeded after partial entry. 
Qualitatively, we may say that uncoiling 
and entry amount to an increase in en- 
tropy. Again, if biochemical reactions 
involving a reduction in free energy are 
initiated already by partial entry, the 
effect will amount to a pulling force. 
Similarly, the greater freedom of side- 
wise motion of the part of the thread 
pointing into the bacterium permits oscil- 
lations that give rise to a net centrifugal 
force. To get an idea of the size of this 
effect we can consider that a fraction A 


of the thread is capable of such oscilla- 
tion in a plane. Giving it a mean oscilla- 
tory kinetic energy of % kT (thermal 
energy) we shall take this to be the in- 
stantaneous energy E = Y2Iw?, where J is 
the moment of inertia about the point 
of entry and @ is the angular velocity. 
In terms of mass () and length, we have 
I=1/3i2, while the centrifugal force is 
F='%uro?. Thus, 


We conclude that, to the extent that 
these considerations apply, the force may 
accelerate the entry appreciably. Thus, if 
we insert in this formula a value for A 
of, say, 100 A, the corresponding value 
of F is of the order of 10-7 dyne. The cor- 
responding velocity (v) would be B times 
this quantity—that is, of the order of 10°? 
cm/sec. If, more generally, the expres- 
sion for F were valid during entry, the 
time taken for it to effectuate the process 
would be given by 


ct FO PR Ft 
“7 7 6 re” RT 


(assuming a constant B, compare preced- 
ing discussion). Hence, such an approach 
to the problem of entry would lead, es- 
sentially by itself, to durations of the 
process that would roughly equal those 
found by the preceding treatment based 
on the assumption of Brownian motion. 
To some extent, a centrifugal pull will 
occur which will stimulate entry; it 
would appear to be somewhat unrealistic, 
however, to neglect completely any free- 
dom of transverse motion in the tail and 
also to employ the afore-stated expres- 
sion for F throughout a large range of 
values of A. 

Although we definitely do not wish to 


Science and Freedom 


I spent 2 weeks in May of this year 
going to scientific meetings in Moscow, 
talking with Russian physicists and sit- 
ting in Russian laboratories. A dozen 
Americans and many other foreigners 
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were there. All of us reported, after we 
came home, that we were astonished at 
the enthusiasm, the competence, and the 
solid achievements of the Russian scien- 
tists. 


claim that we have presented the mecha- 
nism for the entry of nucleic acid through 
the tail of a virus into the host bacterium, 
we do feel that the main mechanism pro- 
posed, which should take place in any 
case, together with the supplementary 
ones, offers a good possibility of explain- 
ing the method of entry. It should be 
noted that, since B depends on 1/» and 
t on 1/BT, the time of entry should be 
temperature-dependent according to the 
factor, viscosity/temperature. If a 
method of measurement of the time of 
injection should become more practica- 
ble, this relationship could perhaps be 
verified to some extent. Likewise, obser- 
vations with partial replacement of cel- 
lular water by a more viscous solvent 
(14) deserve consideration. 


References and Notes 


1. T. F. Anderson, Am. Naturalist 86, 91 (1952) 
and Cold Spring Harbor Symposia Quant. 
Biol. 18, 197 (1953). 

A. D. Hershey and M. Chase, J. Gen. Physiol. 

36, 39 (1953); A. D. Hershey, Virology 1, 108 

(1955); R. M. Herriot, J. Bacteriol. 61, 752 

(1951). 

3. This study was aided by a grant from the 
John A. Hartford Foundation. We wish to 
acknowledge helpful discussions with H. Rap- 
paport and other members of the biophysics 
department of Yale University. 

4. G. S. Stent and C. R. Fuerst, J. Gen. Physiol. 
38, 441 (1955). 

5. J. D. Watson and F. H. C. Crick, Cold 
Spring Harbor Symposia Quant. Biol. 18, 123 
(1953). 

6. E. Pollard, Advances in Virus Research 2, 134 
(1954); M. Davis, Arch. Biochem. and Bio- 
phys. 49, 417 (1954) ; E. Pollard and J. Setlow, 
Radiation Research 4, 87 (1956). 

7. R. C. Williams and D. Fraser, J. Bacteriol. 
66, 458 (1953). 

8. A. Garen and T. T. Puck, J. Exptl. Med. 94, 
177 (1951). 

9. A. Einstein, Ann. Physik. 19, 371 (1906). 

10. L. Hopf, Handbuch Physik (Springer, Berlin, 
1927), vol. VII, p. 95. 

11. T. T. Puck and H. H. Lee, J. Exptl. Med. 99, 
481 (1954) and 101, 151 (1955). 

12 A. Ore and E. Pollard, Bull. Am. Phys. Soc., 
No. 1 31, 200 (1956). 

13. S. E. Luria and D. L. Steiner, J. Bacteriol. 

67, 635 (1954). 

H. J. Morowitz, Arch. Biochem. and Bio- 

phys. 59, 341 (1955). 


nm 


14, 


Now, the editor of the Sun asks me a 
question. He says, “It is commonly stated 
by men of science that freedom is essen- 
tial to a healthy scientific climate. And 
yet we learn from members of your 
group that Russian science, which has 
surely had to put up with security ar- 
rangements more stringent than ours, is 
in a flourishing condition, and that Rus- 
sian scientists show evidence of the high- 
est morale in their personal and scientific 
life. How can this be so?” He invites me 
to set down my thoughts about this ques- 
tion. And I am happy to do so, because 
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the question is a real and important one. 
If science is to continue to flourish in our 
country, we scientists must succeed in 
making our needs understood by the pub- 
lic. For this reason, I welcome every 
chance to explain our situation, and espe- 
cially to explain the nature of the chal- 
lenge being offered to us by Russia. 


Not Yet as Good 


First of all, let it be clearly said that 
Russian physics is not yet as good as 
American physics. We were amazed at 
their work, not because it is so wonder- 
ful in itself, but because it has improved 
so much so fast. We felt like Dr. Johnson, 
when he heard a woman preach and de- 
livered his famous judgment: “A 
woman’s preaching is like a dog’s walking 
on his hinder legs. It is not done well; 
but you are surprised to find it done at 
all.” Some of our group had worked in 
Russian laboratories before the war. In 
those days almost every piece of equip- 
ment more complicated than a screw- 
driver was imported, mostly from Ger- 
many. Those gadgets which were made 
in Russia were not expected to function. 

Today, all that has changed com- 
pletely. The Russians know how to make 
scientific equipment, equal in quantity 
and quality to any in the world, and 
they have plenty of people who know how 
to use it. It is the speed and suddenness 
of their progress which are impressive. 
What they have done with their equip- 
ment is not yet so exciting. Since the war, 
six first-class and revolutionary experi- 
ments have been done in physics. Of 
these, one was done in Italy, one in Eng- 
land, and four in the United States. None 
so far in Russia. 

The second main fact which we estab- 
lished beyond doubt was this. Russian 
work in physics is now essentially free. 
I am not speaking here about political 
freedom. This, of course, does not exist 
in Russia, and will not exist in the fore- 
seeable future. But a reasonable scientific 
freedom does now exist. That jis to say, 
Russian physicists enjoy the basic profes- 
sional freedoms, to work on problems of 
their own choosing, to publish their re- 
sults, and to discuss their ideas with for- 
eign colleagues. These freedoms are re- 
stricted by security rules which are simi- 
lar to ours, perhaps slightly stricter. In 
my own conversations, I found the only 
subject the Russians were unwilling to 
talk about was the construction of their 
latest electronic computers. This subject 
was clearly “classified” for them, al- 
though it is “unclassified” for us. On the 


other hand, they could talk about some 
experiments relating to thermonuclear 


reactions, which for us are still classified. 


Freedom Is New 


The freedom of Russian science is 
quite new. It came suddenly, soon after 
the death of Stalin. Until 2 years ago, 
nothing whatever was published of ex- 
perimental work in nuclear physics. 
There was no possibility of personal con- 
tacts with foreign scientists, even from 
the satellite countries. And a high pro- 
portion of the physicists were engaged 
in military work. Two years ago, the 
whole atmosphere changed. People 
poured back from the military projects 
into pure science, publication was en- 
couraged, and international meetings 
allowed. 

All this had an intoxicating effect on 
Russian scientists. Suddenly to be given 
these freedoms, which they had not 
known for 15 years, filled them with op- 
timism and self-confidence for the future. 
All the time we were in Russia, we could 
feel how happy they were to be allowed 
to talk to us. Their enthusiasm and high 
morale are directly caused by their new 
experience of freedom. The superstrict 
security system of Stalin’s time produced 
high morale only in this negative way, 
like the man in the lunatic asylum who 
continually beat his head against a brick 
wall because it felt so good when he 
stopped. 

The good experimental work which has 
been done in Russia was done after the 
new regime began. We found clear evi- 
dence that the different laboratories in 
Moscow had been isolated from each 
other during the earlier time, and that 
this had hampered their work consider- 
ably. For example, the big cyclotron in 
Moscow had been working since 1949, 
and was for several years a better ma- 
chine than any working in this country. 
But nobody with imaginative ideas for 
new experiments had access to it, and so 
the basic experiments which established 
the properties of the meson were all done 
in America. 

It is clear that the Soviet Government 
now understands the fact, which the 
American Government always knew, that 
scientific progress demands scientific 
freedom. It is also clear that the Soviet 
Government is spending enormous 
amounts of money on pure science, and 
seriously intends to make Moscow the 
scientific capital of the world. They have 
understood that the power of American 
science depends on America freely and 


openly attracting people and ideas from 
all over the world. And they intend now 
to beat us at our own game. 


Public Support 


I will end this discussion with one little 
story. After the meetings were over, a 
group of foreign scientists with two inter- 
preters went sightseeing in the country 
around Leningrad. We walked by mis- 
take into some kind of coast-guard sta- 
tion, evidently a restricted area, but 
nothing of importance. An ordinary Rus- 
sian seaman came out to shoo us away, 
shouting, “Nelzya,’ which means “for- 
bidden.” At the same time, we noticed 
that our interpreters, evidently unwilling 
to be held responsible for this error, were 
walking rapidly away in the opposite di- 
rection. 

So we stayed and had a friendly chat 
with the seaman in our broken Russian. 
When I said we were foreign scientists, 
he immediately said, “Oh, I know who 
you are. You are the people who have 
been at the meeting in Moscow, and you 
know all about pi-mesons and mu-mes- 
ons.” He pulled out of his pocket a crum- 
pled copy of Pravda in which there was 
a report of our proceedings. He talked 
then with great warmth, saying, “Why 
do you not come to our country more 
often?” and, “Be sure to tell the people 
in your countries, and your wives and 
children, that we would like to see more 
of them.” 

I am fairly sure that this sailor had 
not been planted, briefed, or warned be- 
forehand of our coming. If it had been a 
plant, the interpreters would not have 
walked away. And in Moscow I talked 
with several other nonscientific Russians 
whom I met casually in the street, and 
they all made the same kind of response 
to me. 

The moral of this story is that the or- 
dinary Russian people have an under- 
standing of the value and importance of 
pure science. And they understand and 
take pride in the fact that learned for- 
eigners come to their country to exchange 
ideas. It is the atmosphere of public un- 
derstanding which makes the prospects 
for the future of science in Russia look 
so bright. Their scientists have a profes- 
sional freedom which is not much less 
than ours, and they have a public sup- 
port which is in some ways much greater. 
I can only hope that an American coast- 
guard sentry, confronted unexpectedly 
with a group of Russian physicists speak- 
ing broken English, would have behaved 
with equal intelligence and respect. 


First get your facts; and then you can distort them at your leisure—Mark Twain. 
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L. Reiner, Chemist 
and Medical Scientist 


The recent death of Laszlo Reiner 
brought to an end an impressive career 
devoted to chemical and medical re- 
search. Some idea of Dr. Reiner’s scien- 
tific contributions may be gathered from 
his 110 publications and the diversity of 
his interests from the many professional 
societies of which he was a member. Im- 
pressive as were his scientific achieve- 
ments, however, of even greater impor- 
tance were his personal accomplishments. 
His life was a constant devotion to learn- 
ing. A European education gave him a 
much broader cultural background than 
one usually acquires in this country. He 
spoke and read several languages, and 
his knowledge of literature, philosophy, 
and the arts in general approached that 
of the expert. He loved music, favoring 
Bach and Mozart, and was an accom- 
plished pianist. It was always a great 
pleasure to his friends when he would sit 
down to the piano and play his favorite 
pieces. Nor was the physical side neg- 
lected, for Dr. Reiner was a powerful 
swimmer and enjoyed tennis and other 
outdoor activities until the last year of 
his life. 

Dr. Reiner was extremely idealistic, 
almost to a fault, and set for himself and 
others only the highest standards of intel- 
lectual integrity. A kindly, soft-spoken 
man, he generated enthusiasm that was a 
constant source of inspiration to all with 
whom he came in contact. Those of us 
who knew Dr. Reiner are mourning the 
loss of an inspiring teacher, a wise coun- 
selor, and a wonderful friend. 

Laszlo Reiner was born in Budapest, 
Hungary, in 1894, where he resided until 
he received his M.D. degree from the 
University of Budapest in 1917. He saw 
service with the Royal Hungarian Army, 
first as a sanitary officer and for the last 
2 years as a lieutenant-surgeon, and was 
cited for bravery and twice decorated. 
Early in his medical studies Dr. Reiner 
realized that he would derive the greatest 
satisfaction from medical research, rather 
than from practice, and endeavored to 
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obtain all the training that he could to 
qualify him for this field of medicine. 
Following the cessation of hostilities, he 
therefore continued his studies at Frank- 
fort, Germany, and was granted a Ph.D. 
degree in physical chemistry in 1921. 

For a number of years Dr. Reiner 
taught hygiene and public health at the 
Royal Elizabeth University in Hungary, 
attaining the rank of associate professor; 
it was during this period that the love for 
teaching, which remained with him to 
the end of his days, was nurtured and 
developed. In 1924 the Rockefeller 
Foundation granted him a traveling fel- 
lowship, part of which was spent in the 
laboratories of L. J. Henderson and of 
E. J. Cohn at the Harvard Medical 
School and the major part at the Rocke- 
feller Institute for Medical Research 
with K. Landsteiner. 

Dr. Reiner’s major fields of interest 
were immunology, chemotherapy, and 
protein chemistry; very early in his re- 
search career he began to demonstrate 
the ability to combine his knowledge of 
chemistry and medicine in order to make 
significant contributions to their funda- 
mental aspects. He did pioneering work 
in the field of serum proteins, particularly 
serum globulins, reporting the first meas- 
urement of their migration velocities in 
an electric field at various hydrogen-ion 
concentrations in 1927. Before Tiselius 
developed methods for the fractionation 
of serum proteins, Dr. Reiner showed 
that antibodies against infection are pro- 
teins, specifically globulins. He isolated 
serum globulins having different isoelec- 
tric points and demonstrated that anti- 
bodies are associated with those globulins 
whose isoelectric points are at nearly neu- 
tral pH values. These globulins were later 
identified by Tiselius and named gamma 
globulins. 

From his researches in protein chem- 
istry resulted the development of globin 
insulin in 1939, the first insulin of inter- 
mediate action, which achieved results 
not then obtainable from any mixtures of 


I did not think; I investigated —W. K. RoENTGEN. 


unmodified insulin with the slower-acting 
protamine insulin. One of the physiologi- 
cally active insulin derivatives containing 
radioactive iodine which he prepared 
was used in studies of the distribution of 
insulin in the body and of the rate of re- 
sorption from the site of injection (1941— 
44), This work was among the earliest 
uses of tracers in medical research. 

It was at the outset of this work in 
1941 that I first met Dr. Reiner. He had 
come to America to stay permanently in 
1929 because of the rapidly worsening 
political situation in Europe, and he be- 
came a naturalized citizen as soon as pos- 
sible thereafter. He taught bacteriology at 
New York University and, at the same 
time, became associated with the research 
laboratories of the Burroughs Wellcome 
Company at Tuckahoe, New York, first 
as consultant, then head of the depart- 
ment of medicinal chemistry, and finally 
as scientific director. His understanding, 
guidance and friendship in this, my first 
research position, and through later years, 
has been the most important single influ- 
ence in my own professional career. 

From 1942 to 1953 Dr. Reiner was 
director of pharmaceutical research for 
the Wallace and Tiernan Company of 
Belleville, New Jersey. He earned the 
gratitude of countless servicemen in 
World War II by his development of 
Desenex, a fatty acid-containing fungi- 
cide, the most effective preparation then 
known for combating the spread of 
dreaded “jungle rot.” 

Some years ago there was a report of 
convulsions produced in dogs fed bread 
made from flour that had been treated 
with certain commonly used bleaching 
agents. Dr. Reiner isolated and identified 
the highly specific neurotoxic agent as 
methionine sulfoximine and synthesized 
it and other members of this hitherto un- 
known class of compounds. 

In 1954 Dr. Reiner accepted a position 
as research associate at the Institute of 
Cancer Research at the College of Physi- 
cians and Surgeons of Columbia Univer- 
sity, where his final scientific studies ex- 


plored the physicochemical reasons for, 


the selective concentration of certain 
drugs in cells. Only a week before his 
death on 27 November 1955, knowing 
that his days were numbered, he was still 
dictating letters and planning the future 
course of his research program, communi- 
cating to those around him not despair 
but rather his zest for living and enthusi- 
asm for learning. 

Mitton Green 
Research Division, 
Polaroid Corporation, 
Cambridge, Massachusetts 
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News of Science 


Urine of Anthropoid Apes 


The comparative biochemistry and 
physiology of the order Primates repre- 
sent almost unexplored fields. The few 
existing studies, however, indicate their 
value in assessing phylogenetic relation- 
ships. Hence any contribution in this area 
is of considerable interest. Gartler, Fir- 
schein, and Dobzhansky [Am. J. Phys. 
Anthrop. 14, 41 (March 1956) ] have re- 
cently studied the urinary amino acids of 
anthropoid apes (37 chimpanzees, six 
gorillas, three orang-utans, two gibbons) 
using techniques of paper chromatogra- 
phy. 

Several striking differences between 
man and apes are apparent. Experiments 
indicate that diet is not an important fac- 
tor in their production. Man excretes 
much more creatinine and _ histidine, 
whereas the apes excrete much more 
glutamic and aspartic acids. Urinary beta- 
alanine seems to be absent in orang and 
gibbon and is rare in man, but it is quite 
common in both chimpanzee and gorilla. 
The authors note that although funda- 
mental differences in intermediary meta- 
bolic mechanisms are suggested, definitive 
evaluation requires thorough investiga- 
tion of metabolism, particularly of renal 
clearances, in the apes. 

In their high glutamic and aspartic 
acid concentrations and low creatinine 
content, anthropoid ape urines resemble 
those of human infants, rather than those 
of adult men. On the other hand, the his- 
tidine content is not particularly low in 
infant urine, nor is beta-alanine frequent. 

Differences between the several ape 
genera appear less pronounced than those 
between apes and man. Histidine excre- 
tion rates are probably higher in chim- 
panzees than in other anthropoids, and 
gorillas seem to possess uniquely high ex- 
cretion rates of aspartic and glutamic 
acids, glycine and alanine. But more ob- 
servations are needed. 

Various excretion rates differ not only 
between ape genera but also between in- 
dividuals of a genus, coefficients of varia- 
tion often being of the order of 100. 
Chimpanzees vary most, at least as much 
as men. 

Since complete daily urine samples are 
difficult if not impossible to secure in non- 
human primates, the water content of 
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samples varied greatly. Concentrations of 
most substances were therefore expressed 
in terms of milligrams per milligram of 
creatinine excreted. Creatinine was 
chosen as a standard because it is excreted 
in man at daily rates that vary less than 
those of other substances, being strongly 
correlated with total muscle mass. The 
authors note, however, that use of this 
standard presents a problem when com- 
paring amino-acid excretion rates. For 
creatinine concentration is much the 
highest in man, being three times that of 
the chimpanzee and seven times that of 
the gorilla. Consequently, an apparent 
difference in amino-acid rates may merely 
reflect a difference in creatinine concen- 
tration. This must always be kept in 
mind when comparisons are made. 

The meaning of this striking dissimi- 
larity in creatinine concentration between 
man and anthropoids is not clear. It ap- 
pears most likely to the authors that a 
difference in volume of urine passed per 
unit of body weight in a given time is a 
major factor. They conclude that if crea- 
tinine excretion is a measure of muscle 
mass, a gorilla must excrete at least as 
much as, and probably more than, a man. 
Consequently, considering the average 
creatinine content, a gorilla must pro- 
duce about seven times as much urine per 
diem as a man. But, since adult gorillas 
may attain a body weight cf some 600 
pounds, this figure seems far too low; 
rather, on this basis, one would expect the 
daily urine output of an adult gorilla to 
be at least 15 or 20 times that of an adult 
man. Because this appears more than un- 
likely, some other factor must be in- 
volved. Perhaps the answer lies in unlike 
renal-clearance mechanisms. 

This study is a valuable contribution 
to primatology. But it is obvious that the 
real significance of a study of this sort can 
hope to become apparent only after it 
has been broadly extended to include 
other primates as well—W.LS., Jr. 


Trailmarkers for Arctic | 


An electronic technique for marking 
trails in the arctic has been developed by 
the Army’s Engineer Research and De- 
velopment Laboratories, Fort Belvoir, 
Va. A system consisting of two parallel 


wires and a vehicular-mounted radio-type 
receiver has been successfully tested on 
the Greenland Ice Cap. 

An alternating current is fed into the 
wires, which are buried beneath the snow 
on either side of the trail to mark the 
route electrically. The receiver, on a 
tracked vehicle commonly known as a 
“weasel,” detects the current in the wires. 
Indicators in the vehicle give the driver 
his position within the trail. Warning de- 
vices alarm the driver when the vehicle 
gets out of bounds and crosses a trail 
wire. 

Poor visibility during the polar night, 
snow storms, and dense arctic fog make 
free movement over the ice cap virtually 
impossible. Travelers face the possibility 
of getting lost and falling into hidden 
crevasses. Bridged over slightly with 
snow, crevasses are dangerous even in 
good visibility. An electronic trail is now 
being extended over 100 miles on the ice 
cap. 

Work is continuing at the Fort Belvoir 
Laboratories and at General Mills, Inc., 
Minneapolis, Minn., to improve existing 
techniques and equipment. A new design 
is already under test on the ice cap, and 
a simplified one-wire trail-marking sys- 
tem that may reduce installation and 
maintenance costs is also under considera- 


tion. Sal 


Tarnishing of Silver Mirrors 


The behavior of front-silvered mir- 
rors is of considerable interest to the lab- 
oratory physicist and chemist. The ma- 
terial presented here was contained in an 
article by H. Koenig and E. Kirste that 
appeared in the June issue of Die Natur- 
wissenschaften. 

It is commonly assumed that tarnish- 
ing is caused by silver sulfide. Some time 
ago it was found that the reflectivity of a 
silver mirror can be ‘considerably in- 
creased if its silver surface is exposed to 
vapors of nitric acid or hydrogen per- 
oxide immediately after evaporation in 
a high vacuum, X-ray diffraction shows 
only the rings corresponding to silver. 
Therefore, silver layers of about 30- 
angstrom thickness were deposited on 
collodion; immediately after they were 
prepared, they were exposed to nitric 
acid or hydrogen peroxide vapor and in- 
vestigated by electron diffraction. The re- 
sulting diagram showed definitely the 
formation of silver chloride. This also 
was proved by chemical tests. 

It is therefore necessary to assume that 
very small traces of chlorine in the chemi- 
cals or in the air of the laboratory pro- 
duce the silver chloride on the surface of 
the silver mirror. Actually, it is possible 
in 1 or 2 weeks’ exposure to the air to get 
the strongest silver chloride rings in elec- 
tron diffraction, and only after more than 
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3 weeks is the diffraction diagram of sil- 
ver sulfide found. 

The rate of reaction of the transforma- 
tion of silver into silver chloride in air 
can be considerably increased by exposure 
at between 200 and 250°C. In this case, 
in only half an hour, very thin layers of 
silver are changed to silver chloride. In 
this way extremely sensitive detection of 
the chlorine content of air is possible. 
Silver layers are of course transformed 
into silver chloride if they are exposed 
to hydrogen chloride vapor. However, 
if the layers are heated in chlorine-free 
oxygen for several hours at 250°C, no 
silver ._ chloride is formed, and the dif- 
fraction pattern shows only the charac- 
teristic silver interferences. 

The increase in the reflectivity of the 
silver mirrors after treatment in nitric 
acid or hydrogen peroxide vapor is there- 
fore caused by a covering layer of silver 
chloride, and the high refractive index 
of the covering layer of suitable thickness 
produces the increase in reflectivity — 


K.L.-H. 


New Adenovirus Vaccine 


The Public Health Service and the De- 
partment of the Navy have jointly an- 
nounced preliminary results of a field 
trial of a new virus vaccine developed 
against certain respiratory diseases preva- 
lent in military recruits. The results 
showed that the vaccine prevented from 
50 to 70 percent of the total reported 
respiratory illnesses characterized by 
fever. These illnesses are of the grippe 
variety and do not include the nonfeverish 
infections generally designated as the 
common cold. 

Approximately 4000 recruits at the 
Naval Training Center, Great Lakes, III., 
were given the vaccine, which was devel- 
oped at the National Institute of Allergy 
and Infectious Diseases in Bethesda, Md. 
Results of the vaccine evaluation are re- 
ported in the 18 Aug. issue of the Journal 
of the American Medical Association. 
The authors are Joseph A. Bell, Mat- 
thew J. Hantover, Robert J. Huebner, and 
Clayton G. Loosli. Bell and Huebner are 
PHS investigators, Hantover is in charge 
of research at the Great Lakes Naval 
Training Center, and Loosli is head of 
the department of preventive medicine 
at the University of Chicago. 

The vaccine was prepared from adeno- 
viruses Types 3, 4, and 7, formerly desig- 
nated as APC viruses. A substantial pro- 
portion of the feverish respiratory ill- 
nesses that occurred in both vaccinated 
and unvaccinated recruits was shown to 
be due to Type 4 adenovirus. Illnesses 
caused by Types 3 and 7 were not preva- 
lent during the period of observation. 

In summarizing their results, the au- 
thors state that “all evidence indicates 
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that the vaccine induced a substantial re- 
duction in the occurrence of acute febrile 
respiratory illness associated with adeno- 
virus Type 4.” Similar results have been 
obtained in vaccine studies by Army in- 
vestigators working with the same group 
of respiratory viruses. 


Child Care Council 


Seventeen leaders in pediatric medi- 
cine have announced the formation of 
the National Council on Infant and 
Child Care, Inc., an independent non- 
profit organization formed for the pur- 
pose of providing medical counsel in the 
utilization of mass media. Allan M. But- 
ler, professor of pediatrics at the Harvard 
Medical School, and chief of the Chil- 
dren’s Medical Service at Massachusetts 
General Hospital, Boston, is president of 
the council. 

Plans for the NCICC include the es- 
tablishment of an information service for 
reporters who write on medical subjects 
for newspapers, radio, television, and 
popular magazines. The NCICC will in- 
augurate awards for outstanding contri- 
butions to public understanding of mat- 
ters pertaining to the health and welfare 
of infants and children. The council has 
also adopted a “Code for Advertising” 
to “encourage truthful, informative pro- 
motion of products that are important to 
child health.” The code will be available 
to manufacturers of medical and nutri- 
tional products to assist them in conduct- 
ing their promotion along lines that 
would provide factual information to the 
public. 

The NCICC has established head- 
quarters in the New York Academy of 
Sciences Building in New York City. 
Margaret Lyman, former pediatrics re- 
search fellow of the Public Health Serv- 
ice at the State University of Iowa, has 
been appointed educational director and 
will devote full time to this function. The 
council is supported by grants from inter- 
ested business concerns and other organ- 
izations. 


NSF Appropriation 


The appropriation for the National 
Science Foundation for fiscal 1957 as 
finally approved is $40 million, compared 
with $16.12 million in 1956. The funds 
will be allocated in the following princi- 
pal ways (comparable figures for 1956 are 
in parentheses) : support of basic research 
in the sciences, $16.25 million ($9.3 mil- 
lion); development of manpower (fel- 
lowships, science education, register of 
scientists, including $9.5 million for sum- 
mer institutes for high-school teachers), 
$14.5 million ($3.6 million); scientific 
facilities, including $3.5 million for the 


radioastronomy observatory in West Vir- 
ginia [Science 124, 310 (17 Aug. 1956) ], 
$5.8 million ($800,000); communication 
of scientific information, including trans- 
lations from the Russian and making 
available U.S. Government publications 
through support of programs in the Of- 
fice of Technical Services and the Li- 
brary of Congress, $900,000 ($550,000) ; 
policy studies, including statistical studies 
of research in the United States, $750,- 
000 ($680,000); management and ex- 
ecutive direction of the NSF, $1.8 mil- 
lion (1.19 million). 


Mist Control Made Easy 


Two USDA plant pathologists, C. May 
and E. Hacskaylo, have improved a de- 
vice for controlling and maintaining 
moisture in greenhouse propagating 
rooms. Despite its relative simplicity, the 
new device has proved reliable and long- 
lasting. It is made up of a small porous 
clay globe, a few inches of small-diameter 
glass tubing, and a foot or so of copper 
or nichrome wire. 

The clay globe is known to scientists as 
a Livingston atmometer. The assembly of 
the other parts is new. During misting, 
water collecting inside the globe fills the 
glass U-tube, which also contains one of 
the wires leading to the switch of the 
mist machine. When water reaches high 
enough in the tube to make contact with 
the other wire, the circuit is completed 
and the mist machine stopped. When 
evaporation from the globe drops the 
water to a level low enough to break the 
circuit, misting begins again. The device 
has helped grow a high percentage of 
strong, well-rooted cuttings, reducing the 
unit cost of controllers and speeding re- 
search, 


Stratosphere Laboratory 


Two naval observers have just com- 
pleted a high-altitude meteorological ex- 
periment while on a “skyhook” plastic , 
balloon flight. The research involved 
short-range photography of vapor trails 
produced by jet aircraft. One phase of 
the Office of Naval Research “stratolab” 
program is to conduct research from a 
manned “space” laboratory attached to a 
plastic balloon. 

This initial manned flight reached an 
altitude of 40,000 feet. The program’s 
objective is to provide a laboratory in the 
stratosphere for observers to conduct re- 
search that cannot be carried out by 
other means. The recent successful flight 
is the culmination of 10 years of “sky- 
hook” research by ONR. The new labo- 
ratory will be used for sustained periods 
at varying altitudes, and future flights 
are expected to go significantly higher. 
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News Briefs 


® Argentina has completed an agreement 
with the World Health Organization 
under which it becomes the first country 
in the Western Hemisphere to have a 
center for the study and control of zo- 
onoses (diseases transmitted from ani- 
mal to animal or from animals to man). 
At present there are not less than 86 
diseases of wild and domestic vertebrates 
that are known to threaten human health. 
The Argentine government has provided 
facilities for the center and has made an 
initial allocation of approximately $28,- 
000 for its operation. WHO has con- 
tributed $45,000 to the first year’s bud- 
get, and other organizations are expected 
to contribute in the future. 


"The Air Research and Development 
Command has announced plans to con- 
struct a plant at Rome, N.Y., to test 
parts for radar defense systems. The fa- 
cility will be used by Air Force engineers 
and contractors working on developing 
radar components such as transmitters 
and tubes. 


™ West Germany and India have agreed 
to set up jointly an Institute of Technol- 
ogy in India. The Bonn Government’s 
share in the enterprise will be the pro- 
curement of equipment and _ teaching 
staff. The new institute probably will be 
set up in Kanpur (in Uttar Pradesh). It 
will be the third of its kind; the first two 
institutes are in Bombay and Kharagpur. 
A fourth is being planned for Madras. 


=™ The new building of the Max-Planck 
Institute for Chemistry in Mainz, West 
Germany, where the research center 
found a new home after the bombing of 
its buildings in Berlin-Dahlem, has now 
been dedicated. Many well-known chem- 
ists from Germany and abroad were pres- 
ent at the ceremony. In an address, the 
president of the Max-Planck Society, 
Nobel prize winner Otto Hahn, stressed 
the point that the work of the institute 
will be confined solely to peaceful pur- 
poses. 


Scientists in the News 


NEWMAN A. HALL, assistant dean 
in charge of the graduate division of 
the College of Engineering at New York 
University, has been appointed professor 
of mechanical engineering and chairman 
of the department at Yale University. 


COLUMBUS O. ISELIN, professor 
of oceanography at Harvard University 
and chief oceanographer at Woods Hole 
Oceanographic Institution, has been 
named director of the institution. He suc- 


ceeds EDWARD H. SMITH, who has 
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been director since 1950. Smith had 
reached retirement age and did not wish 
to remain in office beyond his 6-year term 


.of appointment. 


CHARLES DODDS, Courtauld pro- 
fessor of biochemistry at the Middlesex 
Hospital Medical School, London, Eng- 
land, will deliver the 33rd course of 
Lane medical lectures at Stanford Uni- 
versity between 17 and 21 Sept. The 
theme of the five talks will be “Biochem- 
ical experiments in endocrinology.” 


Three Stanford University professors 
are going abroad for extended visits. 

LEONARD I. SCHIFF, executive 
head of the physics department, will 
spend a year on sabbatical leave at the 
Sorbonne. He has received a Guggen- 
heim fellowship and will serve as visiting 
professor of theoretical physics on the 
faculty of science, Ecole Normale Su- 
périeure, University of Paris. 

SIEMON W. MULLER of the School 
of Mineral Sciences, another Guggen- 
heim fellow, will spend 9 months at the 
University of Vienna conducting research 
in paleontology and participating in a 
geologic survey for the Austrian Govern- 
ment. In the final months of his sabbati- 
cal year he will carry out field work in 
Jurassic rocks on the island of Majorca. 
He also holds a Fulbright award. 

GEORGE A. FEIGEN of the physi- 
ology department will spend his sabbati- 
cal year at Oxford University as the first 
traveling scholar appointed by the Amer- 
ican Heart Association. He will continue 
his investigations in molecular biology 
in Oxford’s departments of pharmacol- 
ogy and hematology. 


Recent Deaths 


RALPH N. CHIPMAN, Plainfield, N. 
J.; 70; specialist in weed control; 19 Aug. 

KATHERINE CLENDINNING 
DURKEE, New York, N.Y.; 63; manag- 
ing editor of Mechanical Engineering 
and other publications of the American 
Society of Mechanical Engineers; 16 
Aug. 

HERMAN FREUND, New York, N. 
Y.; 70; mechanical engineer; former vice 
president in charge of research and de- 
velopment for the Intertype Corporation; 
18 Aug. 

WIGHTMAN W. GARNER, Wash- 
ington, D.C.; 80; plant physiologist who 
was a specialist in tobacco culture; 19 
Mar. 

W. LEON GODSHALL, Bethlehem, 
Pa.; professor of international relations 
and head of the department at Lehigh 
University; representative of Pi Gamma 
Mu on the AAAS council; 1 June. 

EDWARD S. MEAD, Philadelphia, 
Pa.; 82; professor emeritus of finance at 


the Wharton School of Finance of the 
University of Pennsylvania; father of 
Margaret Mead, a member of the AAAS 
board of directors; 21 Aug. 

HENRY A. SALLER, Columbus, O.; 
38; specialist in nuclear metallurgy who 
had recently been named an assistant 
technical director at Battelle Institute; 
14 Aug. 

EDMOND L. SCHMIDT, Storrs, 
Conn.; 36; histologist and physiologist at 
the University of Connecticut; 7 Aug. 

SARAH L. W. STARR, Philadelphia, 
Pa.; 82; president of the Woman’s Medi- 
cal College of Pennsylvania from 1921 to 
1941; 17 Aug. 

GEORGE W. STEWART, Iowa City, 
Iowa; 80; head of the physics department 
at the University of Iowa from 1909 to 
1946; secretary of AAAS-Section B from 
1917 to 1920; 16 Aug. 


Education 


= The Atomic Energy Commission has 
announced that it has invited proposals 
from colleges and universities to conduct 
courses in nuclear reactor technology 
and supporting subjects as part of a pro- 
gram to double the number of nuclear 
reactor engineers trained each year at the 
Oak Ridge School of Reactor Tech- 
nology (ORSORT) at Oak Ridge Na- 
tional Laboratory. The program provides 
that students accepted for the Oak Ridge 
school will take the first 6 months of their 
training at colleges or universities, be- 
ginning about 1 Mar. 1957, and the re- 
maining 6 months at Oak Ridge. At the 
present time, the entire 1-year course is 
given at the laboratory. 

Universities and colleges have been 
invited to submit proposals before 15 
Sept. under which they would provide 
concentrated preparatory instruction in 
mathematics, physics, chemistry, and 
engineering. The subjects to be covered 
in the university phase of the proposed 
program will be unclassified. The 
ORSORT portion of the program will 
cover classified subjects. Inquiries re- 
garding proposals should be directed to 
Dr. H. M. Roth, Director, Research and 
Development Division, U.S. Atomic 
Energy Commission, P.O. Box E, Oak 
Ridge, Tenn. 


®The 25th Norelco School on the use 
of x-ray diffraction will be held at the 
Sir Francis Drake Hotel in San Fran- 
cisco, 24-28 Sept. The course is spon- 
sored by the Instruments Division, North 
American Philips Company, Inc. Those 
interested in attending these x-ray dif- 
fraction meetings should register at once 
by writing C. J. Woods, Instrument Divi- 
sion, North American Philips Company, 
Inc., 750 South Fulton Ave., Mount 
Vernon, N.Y. 
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=The controlled production of energy 
by thermonuclear fusion will be the sub- 
ject of a new evening graduate course to 
be given in September by Stevens Insti- 
tute of Technology. This is perhaps the 
first course ever offered in this field. 


Grants, Fellowships, and Awards 


™The Public Health Service has 
awarded 3967 research grants totaling 
$48,879,678 from fiscal year 1957 funds 
appropriated to the National Institutes 
of Health, Bethesda, Md. The grants, 
which will aid research in medical 
schools, universities, hospitals, and other 
non-Federal institutions throughout the 
country, were distributed as shown here. 
The first amount given is for new grants 
and the second is for continuations; the 
figures in parentheses indicate the num- 
ber of grants in each group. (i) Allergy 
and Infectious Diseases, $2,569,801 
(237); $3,721,027 (340): (ii) Arthritis 
and Metabolic Diseases, $2,086,304 
(224); $4,244,724 (375): (iii) Cancer, 
$2,195,517 (164); $7,673,339 (485): 
(iv) Dental Research, $382,217 (47); 
$519,277 (55): (v) Heart, $2,479,990 
(240); $7,927,040 (596): (vi) Mental 
Health, $765,458 (76); $2,801,539 
(158): (vii) Neurological Diseases and 
Blindness, $1,259,352 (120); $3,718,515 
(328): (viii) NIH General (including 
nursing research) , $2,614,335 (192); $3,- 
921,243 (330). 





® A booklet describing the Social Science 
Research Council’s fellowships, grants, 
and summer training institutes will be 
distributed about 1 Oct. Most applica- 
tions will be due not later than 7 Jan. 
1957. Inquiries should be addressed to 
the council at 726 Jackson Place, N.W., 
Washington 6, D.C. 


™In 1957 the National Academy of 
Sciences—National Research Council will 
conduct its second annual program of 
geographical field research in foreign 
areas. Financial support is provided by 
the Office of Naval Research. Under 
the initial program in 1956, ten young 
Americans are going abroad, for periods 
ranging up to 14 months, to conduct 
field research on topics of their own 
choosing. 

The objective of the program is to 
strengthen American geography by stim- 
ulating greater participation by young 
Americans in field research in areas out- 
side of the United States. Support will be 
made available not only to geographers 
but also to scientists in related fields, such 
as geomorphology, climatology, ecology, 
and pedology. 

The program is designed primarily for 
graduate students who wish to conduct 
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field research in connection with their 
doctoral dissertations, but those who 
have received their doctorates within the 
last few years are also eligible. More 
mature scholars may submit research 
proposals to the Geography Branch, 
Office of Naval Research, Washington 
25, D.C. 

The extent of financial assistance will 
vary according to the needs involved. 
The intent is to provide adequately for 
travel, field, and living expenses, with- 
out salary or stipend to the investigator. 
A preference will be shown for field 
investigations of at least 6 months’ dura- 
tion; programs of a year or more are de- 
sirable. Recipients of support must agree 
to submit a detailed report of their in- 
vestigations, suitable for publication, to 
the Division of Earth Sciences, NAS-— 
NRC. 

Applications for support of field work 
to be initiated before 1 Apr. 1958 must 
be submitted before 1 Dec. 1956. All ap- 
plications, inquiries, or requests for fur- 
ther information should be addressed to: 
Foreign Field Research Program, Divi- 
sion of Earth Sciences, 2101 Constitution 
Ave., Washington 25, D.C. 


In the Laboratories 


= The new Westinghouse Research Lab- 
oratories in Churchill Borough, 10 miles 
from Pittsburgh, Pa., will be dedicated 
next month. Construction of the new 
laboratories was started in June 1953, 
but it was not until recently that the job 
of moving 50,000 pieces of laboratory 
equipment from the old laboratories in 
Forest Hills was completed. Full-scale 
research activities now are under way at 
the new location, where a staff of more 
than 700 is employed. 

The dedication events will begin on 
12 and 13 Sept. with a 2-day press pre- 
view for science writers and editors. On 
20 Sept. a formal dedication ceremony 
will be held in the laboratories’ audito- 
rium before an audience of scientific, 
civic, and business leaders, and an open 
house for the general public will be held 
on 22 Sept. 


™The Battelle Memorial Institute, Co- 
lumbus, Ohio, has been licensed by the 
Atomic Energy Commission to operate a 
research reactor at a site about 15 miles 
west of Columbus in Jefferson, Ohio. The 
reactor is a modified pool-type facility 
designed to operate at 1000 kilowatts, 
using contained uranium-235 as fuel. 


@Stanford Research Institute has an- 
nounced the formation of a mathematics 
group. Activities of the group will in- 
clude mathematical and statistical con- 
sultation, mathematical research projects, 


and a computation service for the insti- 
tute. Short courses in analog and digital 
computation will be given for the staff. 

Clay Perry has been named to head 
the new group, which will include 
George Evans, assistant head; Clarence 
M. Ablow, senior research mathema- 
tician; Carson Flammer, senior mathe- 
matical physicist; and Ralph E. Keir- 
stead, research mathematician and chief 
programmer. 


Miscellaneous 


"The International Commission on Zo- 
ological Nomenclature has announced 
that beginning 24th Feb. 1957 it will 
start voting on the following cases involv- 
ing the possible use of its plenary powers 
for the purposes specified against each 
case. Full details were published on 24 
Aug. in the Bulletin of Zoological No- 
menclature (vol. 12. Pts. 6 and 7/8: (i) 
alligator Biumenbach, 1799 (Lacerta), 
suppression, to protect mississipiensis 
Daudin, [1801-1802] (Crocodilus) (CI. 
Reptilia); (ii) Campsicnemus Haliday, 
1851, validation (Cl. Insecta, Order 
Diptera); (iii) Elaphella Bezzi, 1913, 
and Lophiotherium Gervais, 1850, vali- 
dation (Cl. Mammalia); (iv) verrucosa 
Sars, 1901 (Alona),~ validation (Cl. 
Crustacea, Order Cladocera); (v) Can- 
dona Baird, [1846], designation of type 
species for and Herpetocypris (emend. of 
Erpetocypris) Brady and Norman, 1899, 
validation (Cl. Crustacea, Order Ostra- 
coda); (vi) Conchoecia (emend. of Con- 
chaecia) Dana, 1849, validation of and 
designation of type species for (Cl. Crus- 
tacea, Order Ostracoda); (vii) An- 
chisauripus Lull, 1904, and Otouphepus 
and magnificus (Otouphepus), both of 
Cushman, 1904, supression (Cl. Reptilia 
Theropoda [Ichnites]). Comments should 
be sent as soon as possible to the secre- 
tary of the commission, Francis Hem- 
ming, 28 Park Village East, Regent’s 
Park, London, N.W.1. 


@The Navy’s High Temperature Proj- 
ect, 5 years of research into new methods 
for production and maintenance of ex- 
tremely high temperatures in special fur- 
naces, is summarized in a final report by 
J. B. Conway and A. V. Grosse that has 
just been made available through the 
Office of Technical Services. The project, 
initiated in 1949, covered two phases, 
combustion of metals and combustion 
of gases. The report summarizes specific 
investigations in each category and refers 
to detailed reports issued periodically 
during the work. Office of Naval Re- 
search High Temperature Project, Final 
Report, may be obtained for $1.75 from 
OTS, U.S. Department of Commerce, 
Washington 25, D.C. 
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‘Congenital Malformations Produced 
by Amniotic-Sac Puncture 


It has recently been reported (/-3) 
that the sex of the human fetus can be 
diagnosed with a high degree of relia- 
bility by examination of cells from amni- 
otic fluid at any time from 8 weeks (2) 
to term. For this and other reasons (4), 
there are likely to be further experi- 
ments in which attempts will be made 
to obtain samples of amniotic fluid from 
women as early as possible in pregnancy. 
The theoretical possibility of harm to 
the fetus from such procedures has al- 
ready been pointed out (3), and the 
present paper reports experimental evi- 
dence to this effect. 

During studies in this laboratory, 
where attempts were made to inject sub- 
stances into the amniotic sacs of mouse 
embryos (5), it was found that amniotic- 
fluid leakage caused teratalogical abnor- 
malities. This was confirmed in further 
experiments (6). The uteri of pregnant 
mice were exposed through a midline ab- 
dominal incision, on day 13 of gestation 
(the day a vaginal plug was observed 
being day 0). A No. 26 hypodermic 
needle was inserted through the uterine 
wall and amniotic sac into the amnion 
of each embryo in one uterine horn, but 
nothing was injected. The embryos in 
the other horn were counted and acted 
as controls. The mother was then sewn 
up and reopened for examination of 
the embryos on day 18, just before 
term. 

Of 14 treated mothers, six aborted or 
resorbed their litters. In the remaining 
eight litters, ten out of the 17 treated 
embryos that survived had cleft palates, 
whereas the palates of the 15 control 
embryos were closed. This is a highly 
significant difference (p=0.0003 by 
Fisher’s exact method). These cleft pal- 
ates appear to have resulted from a loss 
of amniotic fluid, which constricted the 
embryo, pushing the head down on the 
chest and forcing the lower jaw upward. 
Thus the tongue was forced between the 
palatine shelves, which therefore could 
not fuse. 

Our results with mice suggest that 
there may be a definite risk to the baby 
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in inserting a needle into the amniotic 
sac in human beings, especially during 
the early stages of pregnancy when there 
is the danger of inducing abnormalities 
in the developing embryo. (7). 
DarPHNE G. TRASLER 
B. E. WALKER 
F. C, Fraser 
Department of Genetics, McGill 
University, Montreal, Canada 
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Production of Increased 
Circulating Hemoglobin in Mice 


An extract from the plasma of rabbits 
made anemic by phenylhydrazine, when 
injected subcutaneously into normal rats, 
has been found to produce increases in 
red-cell counts, in reticulocytes, in hemo- 
tocrit values, and in hemoglobin concen- 
tration (1). Extracts, previously tested on 
rats, have also been found effective in 
mice when they were given in larger 
doses. This result makes it appear likely 
that the polycythemic principle in 


anemic rabbit blood is effective generally 
in animals. 
Preparation 2, Table 1, was made from 
a batch of plasma extract that gave a 
polycythemic response in rats. It was 
concentrated to one-half its original vol- 
ume under reduced pressure at about 
room temperature. It was injected sub- 
cutaneously for 20 days into four Swiss 
albino mice of 33-g average weight. Each 
mouse was given | ml daily of the con- 
centrate; this is equivalent to a dose of 
the unconcentrated material of 6 ml/ 
100 g of body weight. When injecting 
rats, we used 2 ml/100 g. The dose ratios 
are shown in Table 1. Preparation 1, a 
control, was made in the same way as 
preparation 2, but from the plasma of 
normal rabbits. It was also injected into 
four mice, for 27 days, at three times the 
dose used for rats, calculated per gram 
of body weight. Preparations 1 and 2 
were hypertonic. Preparation 3 was made 
from the same lot of plasma as prepara- 
tion 2, first by concentration and then 
by dialysis at 4°C against distilled water 
to make the final concentration isotonic. 
It was injected into four mice in an 
amount corresponding to seven times the 
dose used for rats, per gram of body 
weight. Preparations 2 and 3 produced 
increases of hemoglobin; the control ex- 
tract 1 had no effect. We have not found 
any activity in extracts of plasma from 
normal rabbits. As with rats, when the 
injection of active material is stopped, 
the hemoglobin concentration returns to 
its original normal value (2). 
GEOFFREY KEIGHLEY 
Henry Borsoox 
California Institute of Technology, 
Pasadena 
ASHTON GRAYBIEL 
U.S. Naval School of Aviation Medicine, 
Pensacola, Florida 
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Table 1. Effect of different plasma preparations on mice. Average hemoglobin before and 
after injection (g/100 ml). The dose ratio was calculated as the amount of material 


injected per unit of body weight. 


P Dose 
ee eae ratio Looe 
i mice (mouse/ 
No. rat) 0 
1 4 3 15-7 
2 + 3 14.3 


3 4 7 16.2 


Days injected 








7 14 20 27 
se ae 15.5 

15 17.5 18.2 

17.6 19.9 
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Effect of Tranquilizing Drugs 
on Fighting Response 
of Siamese Fighting Fish 


With the development of psychother- 
apeutic agents, the need for a simple, 
inexpensive method for their evaluation 
at a behavioral level has become ex- 
tremely acute. Some measure of success 
has been achieved by determining their 
effectiveness in suppressing a conditioned 
emotional response of fear or anxiety in 
rats and monkeys (1). In view of the 
fact that tranquilizing drugs, such as 
reserpine and chlorpromazine, tend to 
diminish aggressiveness in untamed an- 
imals, and, particularly, since they are 
presumed to act at subcortical levels, it 
seemed worthwhile to explore the effects 
of such agents on the inborn pugna- 
ciousness of the Siamese fighting fish, 
Betta splendens (2). Previously, the ef- 
fect of lysergic acid derivatives on these 
fish had been studied in detail (3). 

The fish normally respond to one an- 
other by exhibiting a characteristic 
fighting stance, which involves the ex- 
pansion of the pectoral fins and bran- 
chial membranes, and by viciously at- 
tacking one another, often to the point 
where one is killed (4). 


Sexually mature male fish, all ex- 


hibiting the fighting response, were used 
in the present study. A total of 48 fish 
were used, and only in instances where 
the animals showed complete recovery 
after 10 days were they used again. In 
the case of each drug studied, only fresh 
animals were used (9). 

The results represent the independent 
conclusions of all the observers, and only 
those resnlts for which agreement was 
unanimous are reported. The experi- 
mental aquarium (rectangular) was 
made of an opaque plastic and divided 
into two chambers separated by a water- 
tight transparent Lucite panel and a 
removable opaque panel. After the ex- 
perimental fish had been sufficiently ex- 
posed to the drug, which was dissolved 
in one chamber, the sliding panel was 
removed, and the fighting response was 
observed. Whenever the response ap- 
peared to be negative, the experimental 
fish was placed directly in the control 
chamber for further observation. The re- 
sults are shown in Table 1. 

In addition to the tranquilizing agents, 
a number of pharmacologically related 
substances were tested, such as narcotics, 
sedatives, antihistaminics, and analge- 
sics. On the basis of the fighting and other 
behavorial responses, the drugs seem to 
fall into four distinct groups: the reser- 


Table 1. Effect of various drugs on Betta splendens. 





pine-Meprobamate, the chlorpromazine, 
the antihistaminic, and the barbiturate 
classes. 

Reserpine and Meprobamate were 
studied in doses of 1, 2, 5, and 10 pg/ml. 
The fish refused to fight, exhibited back- 
ward swimming movements, and showed 
no attacking response. However, they re- 
mained active, swam about, and had 
normal appetites. Complete recovery 
occurred in 48 to 96 hours. After being 
exposed for a few minutes to a dose of 
2 ug of chlorpromazine per milliliter, 
the fish became sedated and assumed a 
“Cartesian diver” position (3). They 
were, however, reactive to stimuli and 
remained inactive until they were at- 
tacked by other fish, whereupon they 
swam away. Chlorpromazine sulfoxide, 
the detoxification product of chlorprom- 
azine, produced no behavioral changes 
in concentrations up to 50 times greater 
than those of chlorpromazine. 

The fish that were exposed to the 
antihistaminic drugs not only failed to 
show the fighting response, but tried to 
escape from and to avoid the attacking 
fish. They remained quiet until they 
were exposed to a fighting fish, from 
which they escaped with such violence 
that they frequently almost jumped out 
of the tank. This behavior was altogether 
different from the behavior of the tran- 
quilized fish, which retreated rather 
slowly (and deliberately) from an at- 
tacking fish. The normal response to a 
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absent in fish exposed to the antihista- 
minics. When two fish that had been 
treated with the antihistaminics were 
placed together, they equally avoided 
one another, and neither exhibited the 


fighting fish 
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gressiveness. In all the experiments, re- 
covery was complete, and there were no 
mortalities. 

Although preliminary observations 
would indicate that B. splendens re- 
sponds differently to a diverse number 
of pharmacological agents, the tranquil- 
izing agents do seem to induce a charac- 
teristic response. All such .agents defi- 
nitely suppressed the quality of pugna- 
ciousness without necessarily impairing 
sensitivity and motor activity. It is felt 
that this preparation can be used in the 
partial evaluation of the tranquilizers, as 
well as related neurotropic agents. 

E. J. WaLaszEk 
L. G. Asoop 
Department of Psychiatry and 
Department of Biochemistry, 
University of Illinois 
College of Medicine, Chicago 
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Extracellular Deoxyribonucleic 
Acid of Bacteria and a 
Deoxyribonuclease Inhibitor 


The slime layer of bacterial cells is an 
extracellular accumulation of viscous 
material, most commonly composed of 
some high-molecular-weight polysacchar- 
ide. Smithies and Gibbons (/) found 
that the slime layers of various halophil- 
ic bacteria contain deoxyribonucleic 
acid (DNA). The slime could be dis- 
persed by the action of pancreatic de- 
oxyribonuclease (DNase), with the liber- 
ation of soluble DNA-split products, 
without affecting cellular viability. More 
recently, the viscosity of the ropy sedi- 
ments produced by a number of nonhalo- 
philic bacteria has been shown to depend 
likewise on the presence of polymerized 
extracellular DNA (2). Investigations of 
Brucella (3) indicate the presence in cer- 
tain cultures of extracellular DNA that 
is sufficiently polymerized to produce a 
fibrous precipitate in ethanol (4). Be- 
cause of the interest attaching to the ex- 
tracellular accumulation of a supposedly 
intracellular gene-associated type of ma- 
terial, DNA was isolated from cultures 
of various bacteria by methods designed 
to leave the cells intact. In further in- 
vestigations (5), a mechanism leading 
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to the accumulation of DNA slime was 
found to be the production of extracellu- 
lar ribonucleic acid (RNA), which is 
capable of inhibiting DNase action. 

Slime-layer DNA preparations were 
obtained from Micrococcus citreus, M. 
pyogenes var. aureus (three strains), Al- 
caligenes faecalis (two strains), A. vis- 
cosus, and three strains originating as 
laboratory contaminants, which were no- 
table for their massive accumulation of 
slime. Of these, strain B is a species of 
Pseudomonas and strains C and E ap- 
pear to be members of Flavobacterium. 
Micrococcus pyogenes var. aureus, which 
is pathogenic for human beings, grows 
readily in mediums containing, 7.5-per- 
cent NaCl (1.3M) but usually is not con- 
sidered to be a halophile. The other bac- 
teria were considerably less salt tolerant, 
their growth being inhibited by 1.25M 
NaCl, and maximum growth was ob- 
tained only in broth containing less than 
0.25 to 0.5M NaCl. 

Micrococcus pyogenes var. aureus, 
which produces large quantities of an ex- 
tracellular DNase under certain condi- 
tions (6), formed visible slime in young 
nonaerated brain-heart infusion (Difco) 
cultures; more massive accumulations 
were obtained when 1M NaCl was pres- 
ent or when the broth was buffered at pH 
6.0 (succinate, 0.05M)—procedures de- 
signed to minimize DNase action. The 
other bacteria formed DNA slime under 
various conditions; commonly, a peptone- 
yeast extract broth was used. Cultures 
were harvested, usually after 2 to 4 days, 
by aspirating off the nonviscous broth 
from the mass of slime-covered cells. The 
slime was stirred with 0.41-percent so- 
dium dodecyl sulfate for 3 hours, and 
NaCl was added (final concentration 
1M) with further stirring. The viscous 
mixture was centrifuged and cells, which 
were revealed to be intact by microscopic 
examinations, were discarded. Nucleic 
acid was precipitated from the superna- 
tant by addition of ethanol. Yields at 
this stage from strains B and C were 
commonly 200 mg of crude, dry product 
(containing 40 to 45-percent DNA) per 
liter of broth culture. One or two addi- 
tional steps of purification with deter- 
gent were carried out (7). 

Curves of the ultraviolet absorption 
spectra for solutions of each slime-layer 
preparation were quite similar to the 
curve obtained using thymus DNA; 
maxima for all occurred between 256 
and 259 my. Comparisons of deoxyri- 
bose (8) and phosphorus values indi- 
cated that, with preparations from Micro- 
coccus citreus, Alcaligenes faecalis, and 
strain B, more than 95 percent of the nu- 
cleic acid was DNA. The other prepara- 
tions, however, showed considerably 
higher proportions of RNA (9). Further- 
more, ratios of phosphorus to dry weight 
indicated that about half of each sample 
consisted of phosphorus-free ultraviolet- 


nonabsorbing material, believed to have 
been mainly polysaccharide (9). 

Although the microbial preparations 
were not pure DNA, the viscosity of the 
solutions was practically the same as that 
of solutions of thymus DNA (7) having 
equivalent deoxyribose (Dische reaction, 
8) content. By means of small Ostwald- 
type viscometers (10, 11), determinations 
were made of the rates of viscosity reduc- 
tion by crystalline pancreatic DNase 
(Worthington) of each of the slime-layer 
preparations and of thymus DNA. The 
reaction mixtures at 37°C contained 10-® 
mg/ml of pancreatic DNase, 0.8 to 1.2 
mg/ml of DNA, and imidazole buffer at 
pH 7.3, with 0.025M MgCl,. The rates 
of depolymerization were essentially the 
same for all the samples (and their vis- 
cosities were reduced to that of water in 
each case, except Alcaligenes viscosus), 
thus verifying the presence of highly poly- 
merized DNA. 

Such DNA could not accumulate in 
the presence of active depolymerizing en- 
zyme. Investigations of strain B showed 
that, under certain conditions, broth cul- 
tures may evidence depolymerizing ac- 
tivity when tested against thymus DNA 
but little or no activity against strain B 
DNA. This suggested that strain B and 
possibly the other bacteria also, may pro- 
duce a deoxyribonuclease inhibitor (1/, 
12). 

Table 1 shows the effects of treating 
strain B DNA with crystalline ribonu- 
clease (RNase, Worthington), which 
was found to be free of DNase activity. 
The DNase of strain B, which resembles 
pancreatic DNase in being activated by 
Mg at pH 7.3, was obtained from cells 
(shaken with ballotini in a Mickle dis- 
integrator) of a young culture. Using a 
fresh dilution (1/20 in 0.1-percent gela- 
tin) of this disintegrated-cell preparation 
each time, parallel viscometric tests were 
carried out with DNA from two sources. 


Table 1. Effect of ribonuclease on sus- 
ceptibility of a preparation of slime-layer 
DNA to the subsequent action of DNase. 


RNase treatment of 





Activity (units) 


strain B f inB 
DNA (before omer ee : 
adding DNase) Nase against 
Time P 
. Strain Thymus 
RNase be B DNA 
(mg/ml) rea ) DNA (control) 
No RNase 
treatment 13 12 
5x 10-* 1 10 13 
120 12 12 
14:%104 2 7 13 
1x10-° 7 6 13 
1x10“ 2 1 12 
65 2 12 
2880 6 13 
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Exposure of strain B DNA to 5x 10-4 
mg/ml of RNase for 1 minute before test- 
ing allowed the DNase to exhibit 10 units 
(instead of 1.3 units obtained in tests 
without preliminary RNase treatment) , 
or 77 percent of the activity which it 
showed against thymus DNA. (If, in ad- 
dition, the DNase preparation itself was 
subjected to RNase action, a higher 
DNase activity was demoiistrated.) 
Lower concentrations of RNase also evi- 
denced some inhibitor-destroying capac- 
ity, justifying the cofclusion that this 
DNase inhibitor is a ribonucleic acid. 

B. WEsLey CatLin 
Department of Microbiology, 
Marquette University School of 
Medicine, Milwaukee, Wisconsin 
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Second Pain: Fact or Artifact? 


The phenomenon of “double pain,” 
two temporally discrete and sometimes 
qualitatively different responses to a 
single noxious stimulus, has been re- 
ported intermittently for the past 75 
years, Although there is a good deal of 
evidence that the phenomenon may be 
an artifact, it is accepted as genuine by 
many physiologists. Sinclair, who has 
been associated with much recent work 
on second pain, has concluded that it 
needs reinvestigation (J). 

The problem is not simple. There are 
two quite separate and distinct aspects 
—sensation, a psychological term im- 
plying awareness, and afferent impulses, 
a physiological phenomenon revealed by 
electric recording techniques. These are 
often treated as though they were one 
and the same thing—indeed, it has re- 
cently become the fashion to speak of 
“C-fiber pain.” The first question to be 
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asked is whether there is a genuine sens- 
ory phenomenon that can be called “sec- 
ond pain.” The present experimental 
data bear on this question only. 

The experimental work consisted of 
three successive attempts to elicit double 
pain by stimulation of cutaneous recep- 
tors of the arm. In the first series, con- 
tact heat thresholds (time for a known 
temperature) were determined for eight 
subjects for hand, forearm, and elbow. 
In about one-fourth of the trials, two 
pains could be inferred—either one brief 
flash (which disappeared before the sub- 
ject could respond) followed by a sec- 
ond pain, or fluctuation in the intensity 
of the pain. It seems obvious that any 
stimulus of this nature is essentially un- 
controlled at the receptor level, and 
that heat continues to penetrate deeper 
into the tissues and to stimulate more 
remote receptors as well as deeper ones, 
even after the stimulator is removed. 
For this reason, no further work was 
done with this type of stimulus. The 
literature shows this to be one of the 
most effective stimuli in eliciting double 
pain. 

In the second series, mechanical pain 
thresholds for three spots on the dorsal 
forearm were first determined for eight 
subjects. A rigidly-mounted needle al- 
gesimeter, calibrated in /4-g steps, was 
used. The needle was sharpened under 
a microscope to minimize the stimula- 
tion of pressure, a probable reason for 
some of the reports of double pain, as 
von Frey contended (2). No double 
pains were reported. Adaptation trials 
at threshold and at 1 g above threshold 
(thresholds range from 2.5 to 5.0 g) 
were made. The course of adaptation 
showed fluctuations. In about one-fifth 
of the trials, there were only two peaks, 
which naive observers might possibly 
have interpreted as double pains, al- 
though ours did not. This work was re- 
peated with four subjects who were 
highly practiced in psychophysical ob- 
servation, using three spots on the dor- 
sal forearm and three spots on the dorsal 
aspect of the middle finger. Additional 
adaptation trials were made at 2 g above 
threshold. Again no double pains were 
observed, 

It is common knowledge in psycho- 
physical research on pain that the stim- 
ulus must be unvarying. This would rule 
out handheld needles and similar ap- 
paratus, the sort of equipment which 
appears frequently in positive reports of 
double pain. If one permits the needle 
to remain in place, one finds fluctuations 
in sensation, as illustrated in the preced- 
ing paragraph. If one pulls it out, one 
has restimulated the receptor, as shown 
electrophysiologically by Zotterman (3). 
These phenomena will be intensified 
with suprathreshold stimuli. At or near 





threshold, double pains are not reported 
for mechanical stimulation. Where 
thresholds have not been experimentally 
determined (in the majority of studies), 
reports of double pain are suspect. 

A further difficulty besets mechanical 
stimulation with suprathreshold stimuli 
—namely, the possibility of stimulating: 
two discrete receptors sequentially. The: 
fact that it takes appreciable time for a 
needle to penetrate to its maximum 
depth (4), makes this possibility very 
real. When our four experienced sub- 
jects were requested to observe carefully 
for a possible double pain and then were 
stimulated with suprathreshold stimuli, 
there were four reports of double sensa- 
tions out of 20 trials. But two of these 
involved other cutaneous senses; one was 
cold and pain, and one was pressure 
and pain. Only two were double pains. 
This lends support to the hypothesis that 
two discrete receptors may be stimu- 
lated at different times under these con- 
ditions. 

The third series consisted of 120 elec- 
tric pain thresholds on the dorsal fore- 
arm for the group of four experienced 
subjects. A square-wave pulse from a 
Grass stimulator was used, the duration 
being physiologically infinite. There 
were no double pains, and no single, 
delayed pains. 

In many ways, electric stimulation is 
less subject to artifacts than other kinds 
—at least, the time of action of the 
stimulus is constant, so that if two re- 
ceptors are stimulated, they are stimu- 
lated simultaneously. In addition, it is 
possible to stimulate pain without the 
concomitant arousal of other cutaneous 
senses. It is significant that no experi- 
menter has reported double pain with 
a single electric stimulus. Since all other 
senses are stimulable electrically, it 
seems difficult to believe that if there 
is a second, slower pain system leading 
to sensation, it would not appear in 480 
separate determinations. The argument 
that a second pain system is suppressed 
by the faster system lacks evidence. 


Double pain was not found with nor- , 


mal subjects under controlled condi- 
tions. Landau and Bishop also obtained 
somewhat similar results with their nor- 
mal subjects (5). 

Other lines of evidence have been 
thoroughly reviewed recently (6). One 
of the prime lines of evidence for double 
pain has been the order of loss of sensa- 
tions during nerve blocks. Careful ex- 
perimentation on several different areas, 
coupled with statistical analysis of the 
significance of the order of loss, shows 
this evidence to be unreliable (6, 7, 8). 

A second line of defense has been the 
delay in pain perception under ischemic 
conditions, often interpreted as a drop- 
ping out of one pain system while a 
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second is spared. But it has been shown 
that all the cutaneous senses show this 
increasing delay in perception under 
these circumstances (8, 9). 

A third argument has been based on 
reaction time: presumably, the reaction 
time to “delayed” pain in the extremi- 
ties corresponds to the conduction time 
for the C fibers. In a recent study in- 
volving a larger number of trials, coupled 
with statistical analysis of results, reac- 
tion time could not be related to distance 
from the central nervous system, prob- 
ably because of the large number of 
uncontrolled variables (10). 

Several other lines of recent evidence 
(conduction rates of fibers subserving 
slowly adapting touch versus hair touch 
fibers, strength-duration curves for pain) 
are also negative. The best evidence of 
all varieties points to double pain as an 
artifact. Positive reports appear to be 
due to inadequate experimental control, 
particularly with regard to control of 
the stimulus and psychophysical methods, 
and to lack of statistical analysis. 

MarcarET Husparpd JONES 
Department of Psychology, 
University of California, Los Angeles 
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Marine Borer Attack 
on Lead Cable Sheath 


The activity of molluscan borers on 
such materials as wood, cellulose fibers, 
rocks, and shells is extensively docu- 
mented. However, reports in the litera- 
ture regarding their attack on metals 
are uncommon. Only two _ references 
(1, 2) on this subject have come to our 
attention. Both of these refer to the pene- 
tration of lead—one (1) by Martesia 
(Diploplax) funisicola, a member of the 
family Pholadidae and the other (2) by 
one of the Teredinidae, Teredo navalis. 
In view of this limited information, §it 
seems desirable to document a recent 


case in which a mollusk penetrated a 
lead-sheathed submarine telephone cable. 

The cable which was attacked belongs 
to the Southern Bell Telephone and Tel- 
egraph Company and lies in the Or- 
tega River at Jacksonville, Florida. 
The sheath of the cable is composed of 
a solid lead covering approximately 4 
mm thick. Over the lead sheath are two 
layers of asphalt-impregnated jute which 
serve as bedding for a single layer of 
galvanized steel armor wires. 

The cable was placed in service in 
1927, and the present trouble occurred in 
1955. Attack occurred at a point approx- 
imately 350 ft from the shore, at a depth 
of about 3.5 ft. The river bottom at that 
location was muddy. 

At the point where penetration oc- 
curred, the armor wire had rusted away, 
leaving the lead sheath exposed. Two 
holes had been bored in the sample of 
damaged sheath received at Bell Labora- 
tories. One hole completely penetrated 
the lead, while the other had barely 
punctured the inside face of the sheath. 
The general appearance and detail of 
the damaged area are illustrated in Fig. 
iS): 

The dimensions of the holes suggest 
that they were caused by a member of 
the family Pholadidae. At the point of 
entry, both holes are slightly elliptical. 
In one case, the diameter is 3.5 mm at 
the widest point and 3.0 mm at the nar- 
rowest. In the second case, the dimen- 
sions are 3.0 and 2.5 mm, respectively. 
As the tunnels progress inward, the dia- 
meters increase until, at a depth of about 
2 mm, they are each approximately 5 or 
6 mm. In the case of the hole which com- 
pletely penetrates the sheath, it is doubt- 
ful that the organism progressed through 
the inside surface, since the greatest dia- 
meter at that point is only 2.5 mm. 

In Fig. 2, a photomicrograph of the 
interior of the shallower hole, striations 
in the lead resulting from boring action 
are readily apparent. In some cases, min- 
ute lead shavings were observed, where 
the rocking action of the shells had 
peeled off the substrate. The closely cross- 
hatched pattern of the striations is illus- 
trative of the rocking and heaving motion 
described by Turner (4) as character- 
istic of the valves of Barnea truncata and 
Martesia striata. Although it is not read- 
ily apparent in the photomicrograph, 
small bits of mineral that resemble quartz 
crystals in appearance are imbedded in 
the lead, particularly in the wall of the 
hole. As suggested by Turner (4), the 
presence of such hard particles around 
the anterior portion of the valves may be 





Fig. 1. Holes made in sheath of submarine 
telephone cable by marine borers. The 
hole on the right has barely broken the 
inside surface of the sheath (5). 





Fig. 2. Striations on the face of the hole 
in lead sheath caused by rocking action of 
the shells of the borer (x 12). 


of material aid in boring. No information 
is available concerning whether the jute 
that underlies the armor wires was pres- 
ent in the damaged area when the attack 
occurred. It is conceivable that the or- 
ganisms obtained their start in the jute 
and progressed into the lead. 

Although the attack of metals by mol- 
lusks is indicated by existing data to be 
unusual, it is evident that penetration 
may occur in lead. 

L. R. SNOKE 
Bell Telephone Laboratories, Inc., ° 
Murray Hill, New Jersey 
A. P. RicHarps 
William F. Clapp Laboratories, Inc. 
Duxbury, Massachusetts 
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Book Reviews 


Grasslands of the Great Plains. Their 
nature and use. J. E. Weaver and F. 
W. Albertson. With special chapters 
by B. W. Allred and A. Heerwagen. 
Johnson, Lincoln, Neb., 1956. 385 pp. 
Illus. $6.50. 


With the exception of some 20-odd 
opening pages of general discussion, the 
reading of this companion ‘volume to 
Weaver’s North American Prairie [Sci. 
Monthly 80, 262 (1955)] is pretty much 
an inductive experience. The character- 
istics of more than a score of important 
plants are reviewed, the vegetation of 
western Kansas is described and followed 
through a climatic cycle, the process is 
repeated on a more regional basis, then 
conditions in some ten representative 
areas are examined, with a pause to con- 
sider the underground characters of more 
than 2 dozen significant plants. At the 
end is a chapter on nongrasses, empha- 
sizing their valuable role. 

If the indolent reader objects to this 
routine, let him remember that he is 
being expertly guided on a vicarious field 
trip. What he can learn at the price of 
a few days’ concentration would other- 
wise have cost him long months of 
arduous exertion, physical and mental. 
Should he be one of those whose living 
is derived from the hazardous environ- 
ment of the Great Plains, he will find 
much that is to his advantage to know, 
if he has the wisdom and restraint to use 
it. If his interest is mainly scientific, he 
will gain greatly in insight. 

The vegetation of the Great Plains 
seems to have had its inception in the 
Miocene, some 20 million years ago. For 
this there is sound paleontological evi- 
dence, contravening the ideas of Sauer 
and others on the origin of grassland 
through fires set by primitive man. 

The semiarid grasslands, we are re- 
minded, represent the greatest expanse 
of grassland on the continent. Except for 
their plateau extension in the Southwest, 
they are practically coterminous with 
the Great Plains; hence, the title of this 
book. Lying west of the True Prairie, or 
as some would prefer to call it the (sub- 
humid, tall-grass) Prairie proper, the 
more arid grasslands extend on west to 
the Rocky Mountains, and north from 
Texas into Canada. 
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For these latter, the authors, following 
Clements, propose the name “Mixed 
Prairie” rather than the older term 
“Short-Grass Plains,” basing their action 
on the appearance of mid-grasses along 
with short grasses when conditions are 
favorable. Aside from the historical fact 
that Prairie as first seen and christened 
by the French was the subhumid tall- 
grass community, there is the indubitable 
presence of a transition belt of some 100 
miles in width, composed of both tall 
and shorter grasses and lying between 
the subhumid and semiarid communities, 
Some workers would prefer to see the 
name “Mixed Prairie” reserved for this 
interzone. 

An interesting question is also raised 
by the authors’ virtual elimination of 
the short grass as a climax type in its 
own right. Granting that the mid-grasses 
flourish under protection and under fav- 
orable soil and moisture conditions, it 
could be urged that neither of these 
ideals was general and continuous under 
natural conditions. Generally speaking, 
the short grasses are southern in origin, 
the mid-grasses are northern, more vul- 
nerable to grazing and drouth, both of 
which were normal to the environmental 
complex that, by and large, must have 
determined the point of climax equi- 
librium. 

The significant fact, regardless of ter- 
minology, is the great natural diversity 
of species and ecological types, beauti- 
fully adjusted to one another and to the 
vicissitudes of climate and soil. With 
such a resilient and persistent character, 
ready when possible to move beyond the 
equilibrium level, or to take refuge be- 
low it if need be, small wonder that 
there are differences of opinion with 
respect to a suitable terminology. 

This amazing vitality of the short- and 
mid-grass community, which it shares 
with the tall-grass prairie, seems to me 
to be the essential theme of the book, 
overwhelmingly demonstrated, It rests 
not only upon the variety of species pres- 
ent and their complementary relation- 
ships but upon genetic variation within 
the species. One is surprised, therefore, 
to find no mention of Olmsted’s work 
on regional segregates in Bouteloa or of 
the recent study in Nebraska of physio- 
logical differences of different clones of 


the same species growing in the same 
local community. 

But if Weaver and Albertson have 
shown the recuperative power of grass- 
land under normal adventures such as 
fire, drouth, and grazing by the natural 
fauna, they have shown with equal clar- 
ity how vulnerable it is to continued 
misuse by man. Even better they have 
shown that wise and moderate use is pos- 
sible and, in the end, the most profitable 
course. Their demonstration of the maxi- 
mum value of the natural grasslands for 
judicious grazing makes their book an 
important economic, no less than scien- 
tific document. 

The late lamented Kirk Bryan was 
highly skeptical of the relation of over- 
grazing to erosion and was equally dubi- 
ous of the claims made for the superior 
forage value of natural, especially cli- 
max, vegetation. A few weeks before his 
death he told me that he stood ready to 
change his mind anytime the evidence 
justified it. I am sorry not to have had 
a chance to discuss Grasslands of the 
Great Plains with him. 

Pau B. Sears 
Yale University 


Psychoanalysis and Psychotherapy. De- 
velopments in theory, technique, and 
training. Franz Alexander. Norton, 
New York, 1956. 299 pp. $4.75. 


Ten years ago, Alexander and his 
colleague, Thomas French, published 
(in Psychoanalytic Therapy) an account 
of the experimental modifications of 
methods of psychoanalytic treatment 


which they and their Chicago colleagues | 


had been trying for more than 8 years. 
It immediately aroused a vigorous con- 
troversy in psychoanalytic circles, which 
has continued for some years. In the 
present book, Alexander restates his posi- 
tion, buttresses it, and answers his critics. 
One of the main criticisms has been that 
Alexander’s type of treatment is psycho- 
therapy, not psychoanalysis. This argu- 
ment is discussed with a full awareness 
that it is a matter of definition, yet one 
that carries a heavy freight of implica- 
tions for prestige, income, and _profes- 
sional identification. It raises knotty 
professional issues: distinguishing the 
various techniques of psychological treat- 
ment that are based on a psychoanalytic 
understanding of personality, determin- 
ing their differential usefulness in various 
pathological conditions, and training 
psychiatric therapists to carry them out. 

The book opens with a literary-his- 
torical essay on the plight of mankind 
and the role that psychoanalytic psycho- 
therapy plays in it. Alexander then re- 
states the Freudian theory of the treat- 
ment process, discussing his additions to 
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it as well as those of several other analysts 
who have proposed modified techniques. 
Two chapters are taken up with the 
therapeutic consequences of a defensive 
stratagem encountered in some patients: 
bringing in material from a period in 
their lives earlier than the time of the 
pathogenic experiences. The devices of 
cutting down the frequency of appoint- 
ments or temporarily interrupting the 
treatment help overcome this obstacle, 
Alexander says. 

One of the most interesting parts of 
the book is the collection of answers to 
a brief questionnaire that Alexander sent 
to a number of the leading figures in 
psychiatric and psychoanalytic educa- 
tion. These contain many thoughtful 
statements about the difficulties of sen- 
sibly differentiating the teaching of psy- 
chiatric residents and of psychoanalytic 
candidates. Now that psychoanalytic 
theory is such an integral part of psy- 
chiatry, a number of teachers frankly 
bring into the open their doubts about 
present traditions and methods of train- 
ing for psychoanalysis and psychother- 
apy, and a few of them point out the 
need for better research training in these 
fields. 

On the whole, the book will be of 
most interest and value to psychoana- 
lysts and psychotherapists who are con- 
cerned with understanding their tech- 
niques of treating patients and training 
future colleagues. The onlooker from 
other disciplines who is primarily inter- 
ested in the scientific and theoretical as- 
pects of psychoanalysis and psychother- 
apy will find little here that is directly 
nutritive, although there is a good deal 
that can help him to understand the 
idiosyncrasies of psychoanalysis as a 
science. 

Rosert R. Hott 
New York University 


Bacterial Anatomy. Sixth symposium 
of the Society for General Microbiol- 
ogy held at the Royal Institution, Lon- 
don, April 1956, E. T. C. Spooner and 
B. A. D. Stocker, Eds. Cambridge Uni- 
versity Press, Cambridge, England, 
1956. 360 pp. Illus. + plates. $6. 


This book is a stimulating addition to 
the literature. It is technically descrip- 
tive, analytic, and often provocative, ac- 
cording to the spirit and wit of the indi- 
vidual and highly competent authors. 
The 15 articles were published before the 
symposium, so that discussion could be 
the main business of the meeting. The 
book could well serve to repeat the origi- 
nal and admirable intent of the society as 
a basis for discussion in many labora- 
tories around the world. 
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The first half of the book might be 
considered an extension of the initial 
symposium of the series [The Nature of 
the Bacterial Surface A. A. Miles and N. 
W. Pirie, Eds. (Blackwell, Oxford, 1949) | 
and reflects much of the most provocative 
ensuing work on superticial structures 
for example, flagella (B. A. D. Stocker). 
Contributions on the characteristics and 
capabilities of protoplasts (C. Weibull 
and K. McQuillen), osmotic regulation 
(P. Mitchell and Jennifer Moyle), the 
nature of cell walls (M. R. J. Salton), 
and an ingenious immunological analysis 
of the distribution of constituents in 
complex capsules (J. Tomesik) clearly 
underline a current direction of atten- 
tion to the physical and chemical nature 
of cell surfaces and to the definition of 
the structure and functions of these 
regions. These lucid articles represent 
analytic approaches, mainly biochemical, 
with important structural overtones. A 
description of the crystalloid protein and 
other inclusions found in certain Bacillus 
sp. during sporulation is a fascinating 
contribution (C. L. Hannay) and points 
to new areas of study. The. toxic role of 
these inclusions in insect disease has been 
demonstrated. 

The complex and often confusing lit- 
erature on the form and division of bac- 
terial chromatin structures is considered 
in two vigorous and philosophically dis- 
similar articles. On the one hand, C. F. 
Robinow describes the behavior of chro- 
matin bodies, discusses their cytological 
status in general biological terms, and 
argues strongly for differentiation (in 
properties, behavior, and descriptive ter- 
minology) of chromatin bodies from 
analogous organelles in most other kinds 
of cells, On the other hand, E. D. 
DeLamater assumes the acceptability of 
a mitotic process of chromosomal sepa- 
ration in a bacterial nucleus, describes 
his observations in those defined terms, 
and cites synchronization experiments, 
which he feels support his case. Helpful 
for those following these differences of 
approach and interpretation is an ap- 
pended section to Robinow’s article ex- 
amining “the alleged evidence of mitosis 
in bacteria.” One might have hoped that 
the general article on “Chromosomes in 
micro-organisms” (C. G. Elliot) would 
give a more useful perspective from out- 
side the field of battle, but the pronounce- 
ments are not particularly illuminating. 

The uncertainties of preservation in- 
volved in preparation for ultrathin sec- 
tioning and electron microscopy are 
clearly defined by O. Maalge and A. 
Birch-Andersen. These authors describe 
a new epoxy resin imbedding technique 
that may be of good use. Their paper and 
the deceptively persuasive prose of J. 
R. G. Bradfield concerning cytoplasmic 
organization really emphasize that we are 





not yet in a position to interpret the fine 
structure of the bacterial protoplast, but 
they are nevertheless helpful assessments 
of our current state. 

This book will be a source of informa- 
tion and enjoyment to bacteriologists, to 
the biologist who would like to examine 
“the resemblances of things,” and to the 
advanced student who would like to stray 
from the strict confines of course-work. 

R. G. E. Murray 
Faculty of Medicine, 
University of Western Ontario 


Ultrasonic Engineering with Particular 
Reference to High Power Applica- 
tions. Alan E. Crawford. Academic 
Press, New York; Butterworths, Lon- 
don, 1955. x + 344 pp. Illus. $8. 


This book contains a survey of current 
practice in the use of vibration, sound, 
and ultrasonics of high amplitude for 
practical purposes. It also provides a re- 
view of pertinent scientific literature, 
suitable for orientation of the would-be 
user. An extensive, but nevertheless care- 
fully selected, bibliography follows each 
chapter. 

The author is successful in presenting 
a large amount of useful and interesting 
material at a satisfying scientific level 
without use of mathematics beyond sim- 
ple algebra. Two chapters contain gen- 
eral introductory acoustical facts and a 
20-page discussion of cavitation phenom- 
ena. In four chapters a good deal of prac- 
tical data is given on transducers and 
generators now in use. Six chapters treat 
applications of high-amplitude sound 
and ultrasonics; detailed information is 
given on precipitation and agglomera- 
tion, emulsification and dispersion, chem- 
ical applications, metallurgical applica- 
tions, coating of metals (soldering), and 
biological applications. A final chapter 
treats applications of sound for measur- 
ing and testing (rather than producing 
changes in) materials. 

This book will be a very good one for 
that wide audience of persons, not spe- 
cialists in acoustics and ultrasonics, who 
wish to know the possibilities of high- 
amplitude sound for their application. 
The specialist will also find much useful 
information here but will want to com- 
plement this source with others, espe- 
cially for the necessary mathematical 
theory. 

A small lament might be entered. The 
title follows a common departure from 
standard terminology in its use of the 
adjective ultrasonic. The latter should 
refer to sound whose frequency is above 
the audible range, whereas the subject 
of this book naturally involves sound of 
all frequencies, since many of the effects 
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discussed occur just as well at low fre- 
quencies as at high. The qualifying ad- 
jective needed is one indicating sound 
whose amplitude is high. Pending stand- 
ardization of such an adjective (hyper- 
sonic and macrosonic have been sug- 
gested), it appears necessary to refer to 
an agent identified somewhat prosaically 
as “high-amplitude sound.” 

Wes ey L. Nysore 
Department of Physics, 
Brown University 


The Myology of the Whooping Crane, 
Grus americana. Illinois Biological 
Monographs, vol. XXIV, No. 2. Har- 
vey I. Fisher and Donald GC. Good- 
man, University of Illinois Press, Ur- 
bana, 1955. 127 pp. Illus. Cloth, $3.50; 
paper, $2.50. 


It is curious indeed that, although 
birds are probably better known taxo- 
nomically than any other group of ani- 
mals, and although descriptive and com- 
parative anatomy are among the oldest 
of the zoological sciences, the anatomy 
of birds is poorly known, It has been 
generally assumed more or less tacitly 
that all birds are essentially alike under 
the skin. As a matter of fact, as the 
authors of the present book observed, 
the musculature of only one bird, the 
raven, is known with any degree of com- 
pleteness, and this description dates back 
to 1890. The lack of anatomical infor- 
mation about birds is all the more ex- 
traordinary because detailed studies 
about other kinds of vertebrates have 
proved invaluable in unraveling funda- 
mental relationships. In view of the 
scarcity of bird fossils, such an approach 
would seem especially fruitful for stu- 
dents of avian phylogeny. It is thus grati- 
fying that two competent investigators 
undertook a study of the myology of the 
whooping crane, Because the whooping 
crane seems destined for extinction in 
the near future, the work of Fisher and 
Goodman is timely, to say the least. 

The Myology of the Whooping Crane, 
Grus americana is based on the dissec- 
tion of three specimens, none of which 
was killed specifically for anatomical 
study. The bulk of the book is devoted 
to the detailed description of the crane’s 
musculature. There follows a short “Dis- 
cussion.” The discussion, however, con- 
sists primarily of a summarization of the 
salient details of the text proper. The 
lack of a definitive interpretation of the 
findings is regrettable, but certainly un- 
derstandable since this is virtually a pio- 
neer study. Happily it sets a high stand- 
ard for others to follow. 

KerrH R. Keison 
National Science Foundation 
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The Biology of Senescence. Alex Com- 
fort. Rinehart, New York, 1956. xiii + 
257 pp. $4. 


This book is a greatly expanded form 
of Alex Comfort’s article, “Biological as- 
pects of senescence” [Biol. Revs. Cam- 
bridge Phil. Soc, 29, 284 (1954)]. In my 
opinion Comfort has made the first par- 
tial success in bringing together in a very 
readable and logical form the mass of 
biologic research in aging. The author 
acknowledges the fact that the book is 
incomplete; even so, the collating and 
attempts at evaluation of a large num- 
ber of papers have presented to the in- 
vestigator several problems that must be 
solved in order to get a proper picture 
of biologic aging. 

A discussion of the attempts to meas- 
ure senescence arrives at the conclusion 
that, at present, no method is satisfac- 
tory. The discussion concerning the dis- 
tribution of senescence is very well de- 
veloped, and most of the known infor- 
mation on various life-forms has been 
included, However, I have some doubt 
as to the value of this type of work in 
research in aging—but I keep asking 
myself this question: “Let us assume 
that we know the normal life-span of 
every life-form, its maximum found in 
nature per se, and the average under 
natural and laboratory conditions. How 
does this aid us in studying the processes 
of aging?” The treatment of senescence 
in protozoans has always been fascinat- 
ing, and the effects of genetics on life- 
span certainly point to possible human 
application and interpretation of work 
in this field. 

In the latter half of the book, Com- 
fort gets down to our primary interests 
in discussing the work on growth and 
senescence and, the most interesting of 
all to me, the various mechanisms of 
senescence. The general conclusion may 
be that we must know a lot more before 
we can say “this is how an animal grows 
old.” The problem of why is intimately 
bound up in the bioenergetic relation- 
ships of cells, tissues, and organs. The 
animal ages as a whole, but it is possible 
that the real mechanisms may lie in cel- 
lular aging. 

Comfort is reserved in most of his 
conclusions, and his book is a must for 
any investigator in the fields of biologic 
aging. Comfort suggests that if nothing 
else of value comes from the book, the 
references will be useful. I am willing 
to go further and state that a careful 
reading of his book will help in organiz- 
ing one’s own knowledge and viewpoints 
in aging—not that I agree with him all 
the time, for this is asking too much of 
any book or any investigator. 

THomas S, GARDNER 
Hoffmann-La Roche 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


Research at Cornell. Annual report of 
the vice president for research 1955-56. 
Cornell University, Ithaca, N.Y., 1956. 
48 pp. 

Twentieth Semiannual Report of the 
Atomic Energy Commission, July 1956. 
U.S. Atomic Energy Commission, Wash- 
ington, D.C., 1956. 260 pp. 

The Concept of Entropy in Communi- 
cation, Living Organisms, and Thermo- 
dynamics. Research Ser. No. 130. Y. S. 
Touloukian. Purdue University Engineer- 
ing Experiment Station, Lafayette, Ind., 
1956. 66 pp. $1. 

Fossil Mammals of Africa. No. 9. A 
Miocene Lemuroid Skull from East Africa. 
Wilfrid Le Gros Clark. British Museum 
(Natural History), London, 1956. 6 pp. 5s. 

Atomic Energy of Canada Limited, An- 
nual Report, 1955-56. Atomic Energy of 
Canada, Ltd., Ottawa, 1956. 20 pp. 

Reproduction and Infertility. Physiol- 
ogy, anatomy, pathology, biochemistry. 
27-29 June 1955, Michigan State Uni- 
versity Centennial Symposium, sponsored 
by the College of Veterinary Medicine 
Agricultural Experiment Station, Michi- 
gan State University, East Lansing, 1956. 
112 pp. $3. 

Scientific Research Progress in Mellon 
Institute 1955-56. Annual Rept. Ser. No. 
43. Annual report of the president, Ed- 
ward R. Weidlein, to the board of trustees 
of the institute, for the fiscal year ended 
29 Feb. 1956. Mellon Institute, Pitts- 
burgh, Pa., 1956. 54 pp. 

A Study of the Distribution and Taxon- 
omy of the Percid Fish Percina Nigro- 
fasciata (Agassiz) Tulane Studies in Zool- 
ogy, vol. 4, No. 1. Tulane University, New 
Orleans, La., 1956. 55 pp. $0.75. 

The Upper Paleocene Mammalia from 
the Almy Formation in Western Wyoming. 
Smithsonian Misc. Coll., vol. 131, No. 7. 
C. Lewis Gazin. Smithsonian Institution, 
Washington, D.C., 1956. 18 pp. 

Grain Research Laboratory, 1955 Re- 
port, J. Ansel Anderson. Board of Grain 
Commissioners for Canada, Winnipeg. 
Manitoba, 1956. 77 pp. 

A Classification of the First Instar 
Larvae of the Meloidae (Coleoptera). 
Univ. of California Publ. in Entomology. 
vol. 12. J. W. MacSwain. University of 
California Press, Berkeley, 1956. 149 pp. 
$3. 

Teachers of Children Who Are Deaf. 
Bull. 1955, No. 6. A report based on find- 
ings from the study “Qualification and 
preparation of teachers of exceptional chil- 
dren.” Prepared by Romaine P. Mackie 
et al. U.S. Office of Education, Washing- 
ton, 1956 (order from Supt. of Docu- 
ments, GPO, Washington 25). 87 pp. 
$0.35. 

Observations on the Autecology of He- 
liotropium Europaeum L. in New South 
Wales and Victoria. Div. of Plant Industry 
Tech. Paper No. 7. C. W. E. Moore. Com- 
monwealth Scientific and Industrial Re- 
search Organization, Melbourne, Austra- 
lia, 1956. 12 pp. 
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Meetings and Societies 


Malaria 


The demonstration of remarkable 
antianopheline effectiveness of residually 
sprayed DDT, BHC, and Dieldrin dur- 
ing and immediately after World War 
II suggested the possibility of transform- 
ing national malaria control programs 
into rapid country-wide malaria eradica- 
tion. Control usually means reducing the 
incidence of malaria—that is, holding it 
at a level that has little public health 
importance, It is a continuing attack 
with no foreseeable conclusion, Malaria 
eradication, on the other hand, implies 
the complete interruption of transmission 
and the elimination of the reservoir of 
infection by a campaign limited in time 
and carried out so thoroughly that there 
will be no resumption of transmission. 
The plasmodia are eradicated although 
mosquito vectors may remain. 

Since 1945, nation-wide malaria eradi- 
cation has been widely tested and found 
to be technically, financially, and admin- 
istratively practicable in many places. 
Malaria has now been eradicated from 
extensive areas of Argentina, British 
Guiana, Ceylon, Chile, Cyprus, French 
Guiana, Greece, Italy, Mauritius, Tai- 
wan, the United States, and Venezuela. 
Large eradication projects are also going 
forward in Indonesia, Iran, Madagascar, 
the Philippines, and Thailand, and in 
all the malarious countries of the Ameri- 
cas, on a regional basis. A second re- 
gional project, one embracing Europe 
and the Near East, is now being started. 

A prime function of the World Health 
Organization is “to act as the directing 
and co-ordinating authority on interna- 
tional health work” (Constitution, Chap- 
ter II Article 2), and WHO had an im- 
portant part in leading and stimulating 
the world-wide surge toward malaria 
eradication, Experience has shown that 
carefully focused regional and _interre- 
gional conferences implement this func- 
tion. Such conferences have been par- 
ticularly useful in the development of 
national and regional malaria-eradica- 
tion projects. 

In order to accelerate the Europe— 
Near East scheme, the World Health 
Organization convened in _ Athens, 
Greece, in June an Inter-regional Con- 
ference on Malaria in the Eastern Medi- 
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terranean and European Regions, Of the 
member countries of these two WHO 
regions, Algeria, France, Greece, Iran, 
Israel, Italy, Morocco, Pakistan, Por- 
tugal, Spain, Turkey, the United King- 
dom, and Yugoslavia sent representa- 
tives. Also attending and contributing 
notably to the discussions were malaria 
consultants from France, the United 
Kingdom, and the United States; the 
principal malariologists of Afghanistan, 
Brazil, Ceylon, India, Nigeria, Taiwan, 
Thailand, and Venezuela; WHO re- 
gional malaria advisers from the Ameri- 
can, the Eastern Mediterranean, and 
Western Pacific regions; WHO field 
malariologists from Iraq, Saudi Arabia, 
and Syria; the WHO malariologist, 
UNRWA, Beirut; the parasitology ad- 
viser, USOM-Ethiopia (ICA); and rep- 
resentatives of the secretariats of WHO 
and UNICEF, Following the conference, 
which, because of the presence of Israeli 
delegates, was not attended by Arab 
officials, there was an advisory meeting 
on malaria eradication in Egypt, Iran, 
Iraq, Lebanon, Saudi Arabia, and Syria, 
to which each of the countries named 
sent representatives. The conference and 
advisory meeting benefited greatly from 
active participation of members of the 
sixth session of the WHO Expert Ma- 
laria Committee, which was held con- 
currently in Athens. 

The subject discussed by the three 
groups was malaria eradication. The ex- 
pert committee in closed meetings laid 
down general principles, preparing what 
will be an authoritative manual on the 
subject. The manual no doubt will be 
published by WHO in due time. The 
conference and advisory meeting dis- 
cussed specific plans for eradicating ma- 
laria from Europe and the Near East, 
noting particularly the great desirability 
of achieving eradication before malaria 
vectors develop intractable resistance to 
residual insecticides. 

The size of the problem in Europe and 
the Near East is suggested by the follow- 
ing data, which, although they are ap- 
proximate, probably convey a reasonably 
correct idea of magnitude. Malaria is 
endemic in 14 European countries, ex- 
cluding the Soviet Union: Albania, Bul- 
garia, Czechoslovakia, France (only in 
Corsica), Germany, Greece, Hungary, 


Italy, Netherlands, Poland, Portugal, 
Roumania, Spain, and Yugoslavia, hav- 
ing a total population of 308,945,000 
(U.N. Demographic Yearbook, 1955). 
Approximately 42,491,000 Europeans 
live in areas now or recently malarious, 
and some 33,451,000 of this total benefit 
by routine antimalaria activities, the re- 
maining 9,040,000 having sporadic pro- 
tection or none at all. The population of 
the Near East, including Cyprus, Iran, 
Iraq, Israel, Jordan, Lebanon, Syria, and 
Turkey is 57,257,000 (U.N. Demo- 
graphic Yearbook, 1955) of whom some 
37,908,000 live in malarious areas. Ap- 
proximately 19,757,000 persons are under 
some routine antimalaria protection, 
leaving some 18,151,000 unprotected. 
Egypt’s population is 22,651,000; some 
12 million are in malarious areas and 
some 8 million are under antimalaria pro- 
tection. Corresponding figures for Saudi 
Arabia are 7, 6, and 0.85 million. Al- 
though no accurate data are available, 
one can estimate that more than 10 mil- 
lion clinical cases of malaria occurred in 
these European and Near Eastern coun- 
tries in 1955, with about 100,000 deaths 
directly due to the disease. In numerous 
areas, malaria is a major retarding factor 
in social and economic development. 

All endemic areas in Bulgaria, Cy- 
prus, Czechoslovakia, France, Germany, 
Greece, Italy, and Roumania, and nearly 
all in the Netherlands and Yugoslavia 
are under antimalaria measures or sur- 
veillance. The diesase has low incidence 
in these countries. Malaria has been prac- 
tically eradicated from Crete, Cyprus, 
and Italy, including Sicily and Sardinia. 
In Israel, Lebanon, Portugal, Spain, and 
Turkey the incidence of the disease has 
been greatly reduced. 

The conference reviewed the situation 
reflected by the afore-mentioned data 
and devoted much attention to adminis- 
trative, financial, technical, and training 
needs of malaria eradication projects in 
the two regions. It discussed measures 
for dealing with residual foci when ma- 
laria has been nearly eradicated; ‘ prob- 
lems of Anopheles resistance to insecti- 
cides; the place of antimalaria drugs in 
eradication programs; the establishment 
of adequate surveillance systems to sup- 
plant active control when transmission 
has been interrupted; the enlightenment 
of public and professional groups con- 
cerning the aims, needs, and benefits of 
malaria eradication; general public- 
health policy in relation to malaria 
eradication; research needs, and the ne- 
cessity for international coordination 
and correlation. 

The conference concluded that ma- 
laria eradication is technically feasible 
in the two regions, although it recognized 
that administrative and financial difficul- 
ties prevailing in some of the countries 
might be a serious handicap and that in- 
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ternational assistance might be required. 
Finally, the conference expressed the 
hope that the countries of the two re- 
gions would work toward eradication. 
Pau F. RusseLi 
Rockefeller Foundation, New York 


Physics Teachers 


The summer meeting of the American 
Association of Physics Teachers was held 
this year 20-22 June in Toronto, On- 
tario. The host institutions were the Uni- 
versity of Toronto and McMaster Uni- 
versity in nearby Hamilton. 

The papers on the first afternoon were 
invited papers by members of the 
Toronto faculty: “Reminiscences in phys- 
ics, from 1895 on” by John Satterly, 
“Physics at low temperatures” by A. C. 
H. Hallett, and “Radio astronomy” by 
D. A. MacRae. The invited papers on 
the next afternoon included a masterly 
presentation by Philip Morrison (Cornell 
University) on the antiproton—the 
reasons that its existence was anticipated 
and the experimental evidence establish- 
ing its discovery. 

The mornings were devoted to 10-min- 
ute contributed papers on various aspects 
of physics teaching. The paper stimulat- 


ing the most discussion was that of W. 
W. Marsteller (Ursinus College) on 
“Archimedes and the floating needle,” 
concerning which divergent opinions 
were expressed. The final paper was an 
amusing presentation by K. S. Wood- 
cock (Bates College) on physics prob- 
lems in the Lilliputian world that was 
created by Swift in Gulliver's Travels, 
such as the difficulty of pouring from 
Lilliputian goblets. 

The after-dinner speech on the evening 
of the banquet was given by John P. 
Hagen (Naval Research Laboratory), 
who discussed the projected earth satel- 
lite, the difficulties that would be en- 
countered in launching it, and the infor- 
mation that would be gained from such 
an experiment. On the remaining eve- 
ning there was an informal showing of 
three movies on the atom by Edward 
Teller ‘which had originally been pro- 
duced on television. 

On the final afternoon, the meeting 
moved to the campus of McMaster Uni- 
versity, where those attending inspected 
the research and laboratory facilities. H. 
E. Duckworth (Hamilton College) gave 
an excellent lecture on the mass spectro- 
graph. This included a demonstration 
with a highly colored model that made 
the fundamental working of the instru- 
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ment intelligible and interesting to all, 
including the wives and children in at- 
tendance. In a 10-minute “postscript” 
to the lecture, Duckworth presented a 
brief summary of the latest results ob- 
tained with the mass spectrographs con- 
structed and operated under his direc- 
tion. This lecture was a superb finale to 
a consistently excellent meeting. 
Mivprep ALLEN 
Mount Holyoke College, 
South Hadley, Massachusetts 


Meeting Notes 


®A 3-day conference on Management, 
Economics and Technology for the 
Atomic Industry has been announced by 
the Atomic Industrial Forum, Inc., New 
York. The meeting will be held in Chi- 
cago, Ill., at the Morrison Hotel, 25-27 
Sept. in conjunction with the 1956 Trade 
Fair of the Atomic Jndustry, which will 
take place at the Navy Pier, Chicago, 24— 
28 Sept. More than 100 exhibiting or- 
ganizations will take part in the show. 
The conference panels cover a wide 
variety of subjects of interest not only 
to technical and management people 
from the industry itself, but also to 
firms that are contemplating entry into 
the field either as suppliers of equip- 
ment and materials or as users of this 
new energy source. Panel subjects in- 
clude: economics of power reactor sys- 
tems, impact of atomic energy on the 
law, radiation utilization, new power 
reactor concepts, elements of nuclear 
power costs, insurance problems, new 
reactor projects, reactor materials, in- 
formation requirments of the atomic in- 
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The conference will be highlighted by 
three luncheons and a banquet. One 
luncheon speaker will be Willis Gale, 
chairman of the Commonwealth Edison 
Company. Franz Josef Strauss, Atomic 
Energy Minister for West Germany, will 
address a second luncheon, and the third 
will hear a discussion of “Atomic energy ' 
and the law.” The last session is jointly 
sponsored with the Chicago Bar Associa- 
tion and the law schools of the University 
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® The fourth biennial symposium on Or- 
ganic Chemistry, sponsored jointly by 
the Philadelphia and Wilmington Or- 
ganic Chemists’ Clubs, will be held at the 
Du Pont Country Club in Wilmington, 
Del., on 24 Oct. The program will in- 
clude George Buchi (Massachusetts In- 
stitute of Technology), “Recent novel 
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ucts Company), “Chemistry of the tran- 
quilizing drugs’; William F. Truce 
(Purdue University), “Stereospecific nu- 
cleophilic reactions on acetylenes and 
vinyl-type halides”; and William von 
E. Doering (Yale University), ‘“Car- 
benes: organic chemistry of divalent 
carbon.” For information write to Dr. 
Harry W. Turner, Hercules Powder 
Company, Research Center, Wilming- 
ton, Del. 


™The American Psychosomatic Society 
will hold its 14th annual meeting at 
Chalfonte-Haddon Hall in Atlantic City, 
N.J., 4-5 May 1957. The program com- 
mittee would like to receive titles and 
abstracts of papers for consideration for 
the program no later than J Dec. 1956. 
The time allotted for presentation of 
each paper will be 20 minutes. Ab- 
stracts, in sextuplicate, should be sub- 
mitted to the chairman of the program 
committee, Dr. I. Arthur Mirsky, 551 
Madison Ave., New York 22, N.Y. 


#A symposium on Optics and Micro- 
waves will be held at George Washing- 
ton University (Washington, D.C.), 
14-16 Nov. The meeting is jointly spon- 
sored by the Institute of Radio Engineers 
Professional Group on Antennas and 
Propagation, the George Washington 


University School of Engineering, and 
the Optical Society of America. 

The technical program will consist of 
six sessions, each embracing a subject of 
general interest to all persons who deal 
with optical phenomena in research or 
application in the fields of engineering, 
medicine, or the related physical sciences. 
Survey and tutorial papers will be pre- 
sented to encourage understanding of the 
basic physics underlying fundamental 
characteristics which relate optics and 
microwaves as the two concepts now 
ex.ist. Advance registration for the meet- 
ing is $2.50 and may be made by mail 
to Symposium on Optics and Micro- 
waves, Box 355, Falls Church, Va. Regis- 
tration at the door will be $3.50. 


= Twenty-four technical sessions and 
three luncheon addresses of general in- 
terest will highlight the 1956 National 
Electronics Conference that will take 
place in the Hotel Sherman, Chicago, 
Ill., 1-3 Oct. More than 10,000 persons 
are expected to attend the 3-day tech- 
nical meeting and exhibition, which has 
as its theme “Fifty years of progress 
through electronics.” 

Principa! addresses will be given by 
John P. Hagen, director of the “Van- 
guard” project at the Navai Research 
Laboratory, Washington, D.C.; Frederick 


L. Hovde, president of Purdue Univer- 
sity, Lafayette, Ind.; and Herbert Sco- 
ville, Jr., assistant director of the Cen- 
tral Intelligence Agency, Washington. 
Hagen will discuss earth satellites and 
space travel, and Scoville will compare 
United States and Soviet technical edu- 
cation policies. Hovde’s subject has not 
been announced. For information write 
to Victor J. Danilov, Illinois Institute 
of Technology, Chicago 16, III. 


™Chemical advances against diabetes 
and cancer, progress in the cold steriliza- 
tion of foods, and the latest develop- 
ments in automotive lubricants will be 
reported at the 130th national meeting 
of the American Chemical Society, which 
will take place in Atlantic City, N.J., 
16-21 Sept. Some 10,000 chemists and 
chemical engineers from all parts of the 
United States and several foreign coun- 
tries will participate in the sessions. 

Eger V. Murphree, special assistant 
for guided missiles in the Office of the 
Secretary of Defense, will address the 
society at a banquet on 18 Sept. Mur- 
phree, who is president of the Esso Re- 
search and Engineering Company, Lin- 
den, N.J., will discuss “Guided missiles 
and chemistry.” 

Other special speakers will be Gen. 
John E. Hull, U.S.A. (Ret.), president 
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Gives Exceptional Results In Micro-Analysis in 


QUANTITATIVE PAPER CHROMATOGRAPHY 
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DENSICHRON WITH BLUE OR RED PROBE. This consists of the amplifier with log 
red sensitive probe, metal probe support, five different measuring apertures, a cone with /-inch aperture, and a set of 
instructions. The amplifier operates on 115 volts, 60-cycle A.C. only, except on special order. 
_ TRANSMISSION LIGHT SOURCE UNIT. This is an enclosed 
light source powered by a constant-voltage transformer and 
equipped with a ay arm for supporting the Densichron 
iim to be observed is placed over the 


aperture and the probe is lowered into position for a reading. 
Suitable controls are provided. it operates on 115 volts, 60 


i cycles, A.C. 
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No. 3835B 
Complete 
$425.00 
VOLUME | 
CONTROL 
Patent No. 
: J 2424933 





arithmic-scale meter, blue or 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 


ESTABLISHED 1880 
1515 Sedgwick Street, Dept. E, Chicago 10, Illinois, U. S. A. 





Manufacturers of Scientific Instruments and Laboratory Apparatus A 
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PHOTOVOLT Line-Operated 
Multiplier FLUORESCENCE METER 
Mod. 540 








e High-sensitivity for measurement of low concentrations 
(full-scale setting for 0.001 microgram quinine sulphate) 
e Micro-fluorimetry with liquid volumes as low as 1 ml 
e Low blank readings, strict linearity of instrument response 
@ Universally applicable due to great variety of available fil- 
ters, sample holders, adapters and other accessories 
e Interference filters for high specificity of results and for 
determining spectral distribution of the fluorescent light 
e High-sensitivity nephelometry for low degrees of turbidities 
e Fluorescence evaluation of powders, pastes, slurries, and 
solids, also for spot-tests on filter paper without elution 


Write for Bulletin #392 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 




















FOR THERMISTOR THERMOMETRY, @ new technique offering 
extremely high sensitivity at low cost, great versatility, remote 
and multi-point indications: 


TELE-THERMOMETER 


with fully interchangeable thermistor probes 





e Many direct-reading temperature ranges from 
—70 to +100°C 
e Variety of general and special purpose probes 
® Custom instruments to solve special problems 
PHOTO ABOVE: Single channel unit with several interchangeable probes 


WRITE FOR COMPLETE DATA AND PRICES ON ALL OUR INSTRUMENTS: 
thermistor thermometers and temperature controllers . . . cardiotachometers 
. dermohmmeters . . . oxygen polarographs . . . custom instrumentation 


+ 44 
tt-+-+43+ +4 
+ +++ 


THE YELLOW SPRINGS INSTRUMENT COMPANY, INC. 





+44 ° 
Ci ime orrt *-5 


epost er x 
YELLOW SPRINGS onto 
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New Nitralyzer 


°© High Accuracy — Within 0.2% 
e Extremely Rapid Response 
¢ Completely Portable 


This compact unit offers continuous, rapid, 
accurate analyses of gaseous nitrogen without 
the use of absorbent chemicals, sample con- 
tainers or complex glass systems. The sampling 
head is separately contained to permit use as 
a remote probe. This feature makes the Nitra- 
lyzer especially well-adapted for use in pul- 
monary function studies. 


Designed to allow complete portability, this 
entire unit, complete with vacuum pump, 
vacuum gauge and photocell in a remote unit, 
fits easily on the smallest laboratory cart. 
Gaseous nitrogen analyses may therefore be 
made at any point at which 110 volt A.C. 
power is available. This instrument has six 
built-in ranges: 0-100%, 0-20%, 20-60%, 60- 
100%, 10-30% and 30-50% and special con- 
centration ranges are available. Once the 
instrument has been zeroed and the gain set 
for a standard gas, any of the other ranges 
may be used at any time by simply changing 
the range selector switch. This feature allows 
the accurate and rapid monitoring of even the 
most radical fluctuations in concentration. 


For those desiring a documentary record of 
analyses, the Nitralyzer is provided with suit- 
able provisions for the accommodation of a 
recording attachment. 


#42240 Nitralyzer (CEDCO) is shipped com- 
plete with vacuum pump, vacuum gauge, 
ionization chamber and photocell in separate 
remote unit, rubber tubing and connectors. 
Each $1,425.00 





For information request Bulletin +20-104. 


ALOE SCIENTIFIC 
DIVISION OF A. S. ALOE CO 
5455 Kingsbury, St. Louis 12, Mo. 

LOS ANGELES @ SAN FRANCISCO @ SEATTLE 
DENVER @ MINNEAPOLIS @ KANSAS CITY 
DALLAS @ NEW ORLEANS @ ATLANTA 
PITTSBURGH @ WASHINGTON, D.C. @ MIAMI 
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The following Schwarz Preparations are available to assist 
and extend studies in metabolic and enzymic functions: 


ADENOSINE PHOSPHATES 


Nucteic Acips and MEeTAuuic NuCLEATES 


NUCLEOTIDES and NUCLEOSIDES 


PuRINES and PyRIMIDINES 


SuGARS and SuGAR PHOSPHATES 


GLUTATHIONE COMPOUNDS 


SULFHYDRYL REAGENTS 


THYMIDINE 


CoZYMASE 


L- and p-AMINO Acips, Optically Standardized 


RADIOCHEMICALS, Isotopically Labeled with C'*, S* or P® 











These Schwarz fine chemicals satisfy the exacting requirements of 
products intended for laboratory and biochemical use. 


To assure the user of highest quality and purity, rigid specifica- 
tions in accordance with latest literature are established for each 
product, each lot is carefully analyzed and checked before ship- 
ment, complete records are permanently kept, and an analysis is 
furnished the user if desired. 


Quantity production resulting from the wide preference and de- 
mand for Schwarz high-quality biochemicals provides ample sup- 
plies at low cost. Write for informative technical bulletins, specifi- 
cations, references to literature and latest complete price list. 


SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of Yeast Biochemicals 
and Fine Chemicals 
230 WASHINGTON STREET, MOUNT VERNON, NEW YORK 














of the Manufacturing Chemists Associa- 
tion; Bradshaw Mintener, Assistant Sec- 
retary of the Department of Health, Edu- 
cation and Welfare; Byron T. Shaw, 
administrator of the Agricultural Re- 
search Service in the Department of Ag- 
riculture; and Robert C. Watson, United 
States Commissioner of Patents. 

John C. Warner, president of the soci- 
ety and president of the Carnegie In- 
stitute of Technology, will deliver the 
presidential address on 19 Sept. His 
topic will be “Is chemical education too 
specialized?” 


™ Each year in conjunction with its an- 
nual meeting the American Cancer So- 
ciety sponsors a scientific session. The 
subject of the session this year will be 
‘“Endocrines and cancer.” The meeting 
will serve as a summarization, as well as 
a critical evaluation, of the etiologic and 
therapeutic role that hormones play in 
neoplastic diseases. 

The program will consist of a series of 
discussions presented by investigators and 
clinicians from this country and abroad. 
Further details may be obtained from the 
American Cancer Society, Professional 
Education Section, 521 W. 57 St., New 
York 19, N.Y. 


®™ The American Nuclear Society has an- 
nounced that a winter meeting of the so- 
ciety will be held 10-12 Dec. in the 
Sheraton-Park Hotel, Washington, D.C. 
This meeting has been scheduled in ad- 
dition to the society’s annual June meet- 
ing because of the accumulation of mate- 
rial resulting from the rapid growth of 
unclassified research in the atomic-energy 
field. 

Authors desiring to present papers are 
requested to send titles and estimates of 
presentation time to Dr. L. D. P. King, 
Los Alamos Scientific Laboratory, Post 
Office Box 1663, Los Alamos, N.M., be- 
fore 1 Oct, Abstracts must be received 
by 1 Nov. 


Society Elections 


®Virginia Academy of Science: pres., 
Edward S. Harlow, American Tobacco 
Company Research Laboratory; pres.- 
elect, William G. Guy, William and 
Mary College; sec.-treas., Foley F. Smith, 
Virginia Academy of Science, P. O. Box 
1420, Richmond. Representative to the 
AAAS Council is Foley F. Smith 


® American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers: pres., 
Carl E. Reistle, Jr.. Humble Oil and 
Refining Company, Houston, Tex.; pres.- 
elect, Grover J. Holt, Cleveland-Cliffs 
Iron Company, Ishpeming, Mich.; treas., 
Gail F, Moulton, Rockefeller Brothers, 
Inc., New York; sec., Ernest Kirkendall, 
AIME, New York, N.Y. 
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"Society of Exploration Geophysicists: 
pres., Roy F. Bennett, Sohio Petroleum 
Company; v. pres., J. P. Woods, Atlantic 
Refining Company; sec.-treas., John C. 
Hollister, Colorado School of Mines, 
Golden. 


Forthcoming Events 
October 


8. Science and Human Welfare, inter- 
national conf., American Inst. of Geonomy 
and Natural Resources, Washington, D.C. 
(R. M. Field, AIGNR, South Duxbury, 
Mass. ) 

8-9. Shortage of Engineers and Scien- 
tists, conf., New York, N.Y. (E. S. Burdell, 
Cooper Union for the Advancement of 
Science and Art, Cooper Sq., New York 
35) 

8-10. National Clay Conf., 5th, Ur- 
bana, Ill. (R. E. Grim, Univ. of Illinois, 
Urbana. ) 

8-12. American College of Surgeons, 
42nd annual clinical cong., San Francisco, 
Calif. (ACS, 40 E. Erie St., Chicago 11, 
Ill.) 

8-12. American Soc. of Clinical Pathol- 
ogists, Chicago, Ill. (Indiana Univ. Medi- 
cal Center, 1040-1232 W. Michigan St., 
Indianapolis. ) 

8-12. International Decennial Review 
Conf. on Tissue Culture, Woodstock, Vt. 
(P. R. White, Jackson Memorial Labora- 
tory, Bar Harbor, Me.) 

8-12. National Metal Cong., 38th an- 
nual, Cleveland, Ohio. (American Inst. 
of Mining, Metallurgical and Petroleum 
Engineers, 29 W. 39 St., New York 18.) 

8-12. Pan-American Federation of 
Engineering Societies, 4th convention, 
Mexico, D.F., Mexico. (S. E. Reimel, 
Engineers Joint Council, 29 W. 39 St., 
New York 18.) 

8-13. International Cancer Cytology 
Cong., Chicago, Ill. (A. H. Dearing, Col- 
lege of American Pathologists, Prudential 
Plaza, Chicago 1.) . 

9-10. Air Research and Development 
Command Science Symposium  (classi- 
fied), 4th annual, Boston, Mass. (Head- 
quarters, ARDC, U.S. Air Force, P.O. Box 
1395, Baltimore 3, Md.) 

9-12. American Dietetic Assoc., 39th 
annual, Milwaukee, Wis. (Mrs. T. Pollen, 
ADA, 620 N. Michigan Ave., Chicago 11, 
Ill.) 

9-15. World Medical Assoc., 10th gen- 
eral assembly, Havana, Cuba. (L. H. 
Bauer, WMA, 345 E. 46 St., New York, 
N.Y.) 

10-18. Arid Zone Climatology with 
Special Reference to Microclimatology, 
international symposium, Melbourne and 
Canberra, Australia. (UNESCO, 19 Ave- 
nue Kléber, Paris 16°, France. ) 

11-12, International Scientific Radio 
Union, U.S. National Committee, Berke- 
ley, Calif. (J. P. Hagen, 2101 Constitution 
Ave., NW, Washington 25.) 

11-13. Indiana Acad. of Science, Bloom- 
ington. (W. A. Daily, Eli Lilly Research 
Laboratories, Indianapolis 6, Ind.) 

14-17. Society of American Foresters, 
Memphis, Tenn. (H. Clepper, SAF, 17th 
and Pennsylvania Ave., NW, Washing- 
ton 6.) 
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14-19. American Acad. of Ophthalmol- 

o:.y and Otolaryngology, annual, Chicago, 
Ill. (W. L. Benedict, 100 First Ave. Bldg., 
Rochester,:Minn. ) 
' 15-17. Assoc. of Official Agricultural 
Chemists, annual, Washington, D.C. (W. 
Horwitz, Box 540, Benjamin Franklin Sta- 
tion, Washington 4.) 

15-17. Soil Conservation Soc. of 
America, Tulsa, Okla. (H. W. Pritchard, 
SCSA, 1016 Paramount Bldg., Des Moines, 
Iowa. ) 

15-18. American Veterinary Medical 
Assoc., annual, San Antonio, Tex. (J. G. 
Hardenbaugh, AVMA, 600 S. Michigan 
Ave., Chicago 5, Ill.) 

15-19. American Soc. of Civil Engi- 
needs, annual, Pittsburgh, Pa. (W. H. 
Wisely, ASCE, 33 W. 39 St., New York 
18.) 

15-26. New York Acad. of Medicine, 
annual graduate fortnight, New York, 
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N.Y. (Secretary, Graduate Fortnight, 
NYAM, 2 E. 103 St., New York 29.) 

16-17. Agricultural Research Inst., 5th 
annual, Washington, D.C. (L. Voris, Na- 
tional Acad. of Sciences, NRC Annex, 
Washington 25.) 

16-17. National Acad. of Economics 
and Political Science, Washington, D.C. 
(D. P. Ray, George Washington Univ., 
Washington 6.) 

16-18. Conference on Magnetism and 
Magnetic Materials, Boston, Mass. (T. O. 
Paine, Measurements Laboratory, General 
Electric Co., West Lynn, Mass.) 

17-18. International Union of Thera- 
peutics, cong., Paris, France. (A. Lemaire, 
54, rue de Saxe, Paris 7.) 

17-19. Symposium on Antibiotics, 4th 
annual, Washington, D.C. (H. Welch, Div. 
of Antibiotics, Food and Drug Adminis- 
tration, U.S. Dept. of Health, Education, 
and Welfare, Washington 25.) 





Glass-clear 
Flexible 
Non-toxic 


‘Resistant to virtually 
all acids and alkalies 


Non-aging 
Sterilizable | 
Easily connected : 
Easily cleaned — 


Available in more 
than 50 sizes 


- Conveniently packaged 














U.S. STONEWARE 


AKRON 9, OHIO 





Siuddey 
bight / 


This cluster of flashbulbs throws 
sudden light on a problem that 
has occupied scientists for many 
years: the effect of weather on 
the transmission of electromag- 
netic radiation through the at- 
mosphere. Technical Operations’ 
scientists have developed unique 
theoretical and experimental 
techniques to solve this and 
many other problems. Associa- 
tion with Technical Operations 
can throw an equally sudden 
lignt ... 


on your career as a 


Chemist 


Technical Operations’ Chem- 
istry Group is staffed by physi- 
cal, organic, inorganic and 
nuclear chemists. Projects range 
from. study of the mechanism 
of superadditive photographic 
developers to analysis of reac- 
tion kinetics and design of 
chemical reactors. Two physical 
chemists on the doctorate level 
are needed for responsible posi- 
tions, with experience in solid 
state chemistry or in kinetics 
and reactor mechanisms. 


With These Advantages: 


simple, sensible salary policies 
management by scientists 
opportunities for fundamental 
research in a variety of fields 

an organization small enough for 
individual recognition, large enough 
for long-range security 


Write for brochure and _ short 
application form. 


Robert L. Koller 


TECHNICAL 
OPERATIONS 


INCORPORATED 
6 Schouler Court 
Arlington 74, Massachusetts 




















































































18-19. Institute of Management Sci- 
ences, 3rd annual, Los Angeles, Calif. (C. 
M. Kelly, Litton Industries, Inc., 336 N. 
Foothill Rd., Beverly Hills, Calif.) 

18-20. Optical Soc. of America, semi- 
annual, Lake Placid, N.Y. (A. C. Hardy, 
Massachusetts Inst. of Technology, Cam- 
bridge 39.) 

21-23. American College of Apothe- 
caries, Dallas, Tex. (R. E. Abrams, Ham- 
ilton Court, 39th & Chestnut St., Phila- 
delphia 4, Pa.) 

21-27. Iberian-Latin American Cong. 
of Dermatology, 3rd, Mexico City, 
Mexico. (Centro Dermatolégico Pascua, 
Calle Dr. Garciadiego 21, Mexico 7, D-F., 
Mexico. ) 

22-24. American Standards Assoc., 38th 
annual, New York, N.Y. (ASA, 70 E. 45 
St., New York 17.) 

22-25. American Soc. for Pharmacology 
and Experimental Therapeutics, Louis- 
ville, Ky. (H. Hodge, Dept. of Pharma- 
cology, Univ. of Rochester, Rochester, 
N.Y.) 

22-26. National Safety Cong., Chicago, 
Ill. (R. L. Forney, National Safety Coun- 
cil, 425 N. Michigan Ave., Chicago, 11.) 

22-27. Endocrine Soc., 8th annual post- 
graduate assembly, Houston, Tex. (Office 
of Dean, Univ. of Texas, Postgraduate 
School of Medicine, Texas Medical Cen- 
ter, Houston 25.) 

22-2. Industrial Forestry Seminar, New 
Haven, Conn. (E. T. F. Wohlenberg, In- 
dustrial Forestry Dept., Yale Univ.,; New 
Haven. ) 

23. American Soc. of Safety Engineers, 
annual, Chicago, Ill. (J. B. Johnson, 
ASSE, 425 N. Michigan Ave., Chicago 
11.) 

25-26. National Soc. of Professional En- 
gineers, White Sulphur Springs, W.Va. 
(P. H. Robbins, 2029 K St., NW, Wash- 
ington 6.) 

26-29. American Heart Assoc., annual, 
scientific sessions, Cincinnati, Ohio. (Med- 
ical Director, AHA, 44 E. 23 St., New 
York 10.) 

27. Eastern Psychiatric Research Assoc., 
New York, N.Y. (T. R. Robie, 676 Park 
Ave., East Orange, N.J.) 

29-30. American Cancer Soc., scientific 
session, New York, N.Y. (ACS, Profes- 
sional Education Section, 521 W. 57 St., 
New York 19.) 

29-30. East Coast Conf. on Aeronauti- 
cal and Navigational Electronics, 3rd an- 
nual, Baltimore, Md. (W. D. Crawford, 
Westinghouse Electric Corp., Air Arm 
Div., Friendship International Airport, 
Baltimore 27.) 

29-31. Energy Resources Conf., Denver, 
Colo. (Energy Resources Conf., c/o Den- 
ver Chamber of Commerce, 1301 Welton 
St., Denver 4.) 

29-1. Conference on Climatology spon- 
sored by American Meteorological Soc., 
Asheville, N.C. (K. C. Spengler, 3 Joy 
St., Boston 8, Mass.) 

29-1. Society of Exploration Geophys- 
icists, annual, New Orleans, La. (G. A. 
Grimm, Tide Water Associated Oil Co., 
Box 2131, Midland, Tex.) 

29-2. Convention on Ferrites, Institu- 
tion of Electrical Engineers, London, Eng- 
land. (Secretary, IEE, Savoy Place, Lon- 
don, W.C.2.) 


(See issue of 17 August for comprehensive list) 











ANTIMETABOLITES | | 
AND CANCER 


AAAS Symposium Volume 
6” x 9”, 318 pp., 54 illus., 
clothbound, 1955 

Price $5.75, 
AAAS Members’ prepaid 
price $5.00 





“This volume presents the 
great variety of techniques and 
disciplines being brought to bear 
on the problem of cancer therapy 
and the vitality of the chemo- 
therapeutic approach to cancer. | 
This is an important book and 
merits the careful consideration 
of cancer investigators, biochem- 
ists, pharmacologists and general 
biologists.” | 

Cancer, Jan-Feb 1956. 


“All who are concerned with 
the problems of chemotherapy in ; 
malignant disease and those who 
wish to broaden their knowledge 
of the challenging subject of anti- 
metabolites will find a wealth of 
information in this edition. . . . 





“The text is clearly written and | ° 
readily understandable by those ; 
who have a good working knowl- \ 
edge of biology and chemistry ; 
and are familiar with terms i 


which are currently used in the 
medical sciences; it is particu- 
larly recommended to the atten- 
tion of those engaged in research, 
teaching, and treatment of can- 
cer, and in study of the problems 
of growth.” American Journal of 


Public Health, Feb 1956. 


American Association 
for the 
Advancement of Science 


1515 Mass. Ave., NW 
Washington 5, D.C. 
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physicists 
engineers 
mathematicians 


tho are interested 
in working on new, 
exploratory techni- 
cal developments 
are reading the 
Lincoln Laboratory 
folder. It describes 
some of our activi- 
ties in: 


SAGE 
semi-automatic 
ground environment 


AEW 
air-borne early warning 


SCATTER COMMUNICATIONS 
WHIRLWIND COMPUTER 


TRANSISTORIZED 
DIGITAL COMPUTERS 


MEMORY DEVICES 
HEAVY RADARS 
SOLID STATE 


If you would like a 
copy for yourself, or 
perhaps for some young 
man with a degree and 
little experience, let us 
know. Write: 


RESEARCH AND DEVELOPMENT 


MIT 


LINCOLN a 
LABORATORY fe ——— 
Box 17 Uhl eh 





Lexington, Mass. 
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Equipment News 


All inquiries concerning items listed 

here should be addressed to Science, 
Room 604, 11 W. 42 St., New York 36, 
N.Y. Include the name(s) of the manu- 
facturer(s) and the department num- 
ber(s). 
@ ELECTROPHORESIS APPARATUS is de- 
signed for processing paper strips or 
starch blocks. Sagging of strips is pre- 
vented by a tension device that holds 
the paper taut throughout experiments. 
Electrodes are made of platinum, and 
electrolytic decomposition products are 
screened from buffer chambers. Large- 
scale preparative electrophoresis is car- 
ried on in a migration cell by replacing 
the paper-strip carrier with an adjust- 
able starch tray. Voltages may be set at 
from 0 to 500 v. Ranges of 0 to 20 and 
0 to 200 ma offer a wide calibration 
spread for small differences in current 
setting. (Laboratory Glass and Instru- 
ments Corp., Dept. S27) 


® TECHNICAL DATA on 15 infrared-trans- 
mitting materials that are suitable for 
use as optical elements in infrared equip- 
ment are available in a new brochure. 


(Servo Corp. of America, Dept. $24) 


® IMPEDANCE COMPARATOR Compares com- 
plex impedances of any phase angle and 
indicates the difference in magnitude be- 
tween the two components being com- 
pared and the phase-angle difference 
simultaneously. On the most sensitive 
ranges the differences can be determined 
to 0.01 percent and 0.0001 radians, re- 
spectively. The unit includes a calibrat- 
ing voltage, and the internal oscillator 
provides frequencies from 100 cy/sec to 
100 kcy/sec in decade steps. Meter volt- 
ages are available externally to operate 
recorders, remote indicators, or selecting 
devices. The range of impedances that 
can be compared is nominally from 2 
ohm to 20 Mohm. Four independent 
ranges are provided for the impedance 
difference and the phase-angle difference. 
(General Radio Co., Dept. S26) 
MTWO-CHANNEL AUDIOMETER _ permits 
operator to conduct many types of hear- 
ing tests. Both attenuators, graduated in 
l-db steps, are continuously variable. 
The 15-amp instrument provides inputs 
for psychogalvanic and delayed speech 
tests and has an octave-frequency range 
of from 125 to 8000-cy/sec. It includes 
500 and 1000 cy/sec oscillators and pro- 
vides for both manual and automatic 
pulsing of tones, (Bell Hearing Aid Co., 
Dept. S30) 


® TECHNICAL DATA on the properties and 
applications of rare earths and _ their 
oxides are given in a recently published 


bulletin. (St. Eloi Corp., Dept. S32) 
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along a river line under conditions 
of simulated atomic warfare. Map 
battles, fought by groups of field- 
experienced officers, evaluated by 
a team of scientists and officers, 
improve our Army’s ability to wage 
modern war—a typical example of 
the work of Combat Operations 
Research Group. 


> PHYSICISTS 
> MATHEMATICIANS 
> and other SCIENTISTS 


will find in CORG a small but 
growing research group, with free- 
dom to think and limitless creative 
opportunity. Varied scientific dis- 
ciplines, good living conditions, 
and all usual benefits, make CORG 
a “good place to work.”’ Find out 
for yourself. 


for information, write to: 

Dr. F. C. Brooks, Director 
COMBAT OPERATIONS RESEARCH GROUP 
Fort Monroe, Virginia 


TECHNICAL 
OPERATIONS 
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SUUUGUOCUGRUUALOEALULRLAGLUAU ALGAAS 


A PRECISION INSTRUMENT 


Of The Finest 
Quality for only 
$368.50 


GB-BINOCULAR 
OLYMPUS 
MICROSCOPE 


BUILT to 
LAST A 
LIFETIME 




















PHYSICIST 


Ph.D.—several years experience 


LONG RANGE RESEARCH 
IN ASTROPHYSICS 


As a part of its work on advanced missile weapon 
Systems, the Special Defense Projects Department 
3 of General Electric has set up a long range research 


MAGNIFICATIONS 
28X to 1500X 





program in both the experimental and theoretical i 
aspects of astrophysics. 


Service Guaranteed 
OPTICS 
are 
EXCELLENT 


We have an opening for an astrophysicist able to 
contribute to this program in such fields as electro- 
magnetic radiation of gases, upper atmospherics, 
spectroscopy and radiative transfer. ( 


YEAR 


If you are interested in work in these areas, Gen- 
eral Electric can make available to you the most \* 
advanced laboratory facilities plus a strong group 
of supporting services. 


Attributes of the position include liberal salary and 

benefits, pleasant and convenient suburban living 

conditions, a strictly professional environment and 

the opportunity to make a significant personal con- 

tribution to an extremely important research ( 
program, 


A Model 
For Every Purpose 


Write for 
Our Catalogue 


Write in confidence (not necessary 
to name present employer) to: 


Mr. W. Billingsley 
SPECIAL DEFENSE PROJECTS DEPT. 


GENERAL @@ ELECTRIC 


3198 Chestnut Street, Rm. 100-B 
Philadelphia 4, Pennsylvania 


mmMHaZzprwmarcna 





OLYMPUS OPTICAL INSTRUMENT CO. 
Telephone ALpine 3-3990 — 116 N.E. 136th Ave., Portland, Ore. 
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CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 


i| POSITIONS OPEN |i | 


Ul HLLULL WHIT 


POSITIONS OPEN || 











MEDICAL EDIV DR ASSISTANT 





SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 














(iil POStTtONS OPEN |i 


Bacteriologists; $3946.32 to $5011.20 yearly. 
Six current vacancies in State Health Depart- 
ment with outstanding reputation. No experience 
required. Requires degree with specialization in 
the physical sciences or medical technology with 
courses in bacteriology. Longevity bonus plan. 
Paid vacation, sick leave benefits, social security 
and state pension plan. Write to Michigan Civil 
Service, Lansing 13, Michigan. x 





Chemists. Several current vacancies for both 
experienced and inexperienced chemists. Attrac- 
tive salaries with regular pay increments depend- 
ing upon qualifications. Requires degree with 
minimum of minor in chemistry; M.A. or Ph.D. 
desirable for higher levels. Paid vacation, sick 
leave benefits, social security and state pension 
plan. Write to Michigan Civil Service, Lansing 
13; Michigan. xX 


Science Writer for new 516-bed research hospital 
and basic science research institute. Basic policy 
clinical and basic science research into the 
problem of cancer and allied diseases. Salary 
open. Qualifications: bachelor’s degree and 2 
years of writing experience. Box 221, SCI- 
ENCE. ew 11/23 





INFRARED 
SPECTROSCOPIST 


Opening for a responsible individual 
with several years’ industrial experi- 
ence in infrared spectroscopy to head 
up an infrared group. Infrared activi- 
ties are being carried out in a well- 
equipped, newly established laboratory 
as part of a cooperative effort to solve 
a wide variety of physical, chemical 
and metallurgical problems. Submit 
résumé and salary requirements to: 


EMPLOYMENT DEPARTMENT K 
GOODYEAR ATOMIC CORPORATION 
P.O. BOX 628 
PORTSMOUTH, OHIO 











X-RAY DIFFRACTION 
AND 
FLUORESCENCE 


Opening for responsible individual to 
take charge of new, well equipped 
X-ray laboratory in Midwest. Ex- 
perience and interest required in 
metallurgical, corrosion, general dif- 
fraction problems and fluorescence 
applications. 


Submit replies to Dept. 0, Box 
220, SCIENCE. 
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Male or female with bachelor’s degree 
with science major, preferably premedical 
training, for position in Advertising De- 
partment as Assistant to Medical Editor. 
Experience in medical and scientific writ- 
ing and editing necessary, 

Above position immediately available 
with expanding drug company located in 
central New York State. Send résumés to 
Personnel Director, Eaton Laboratories 
Division, Norwich Pharmacal Company, 
Norwich, N.Y. x 














(a) Physician experienced in pharmaceutical 
field or with definite interest and training in 
pharmacology or biochemistry; serve as director 
of research and medical relations, pharmaceutical 
company; $17,500. (b) Director, Medical Lit- 
erature Department, pharmaceutical company; 
physician with supervising experience in writing 
and editing; East. (c) Assistant Director, ex- 
cellently equipped laboratories for scientific 
criminal investigation; Ph.D., training in physi- 
ology, pharmacology, human anatomy, pathology. 
(d) Research Biochemist, Ph.D., with evidence 
of capacity for original research; university re- 
search department; $5200-$5600; West. S9-1, 
Medical Bureau, Palmolive Building, Chicago. 





Research Laboratory Technician with back- 
ground in biochemistry. Write Midwest Medical 
Research Foundation, 3241 Victor Place, 
Wichita 8, Kansas. xX 








Scientific Writer. Young M.D. or person with equiv- 
alent training in medical science with literary in- 
terest and talent to write technical material for 
the medical profession. Work involves interpretation 
of laboratory and clinical data on new drugs ex- 
plaining composition, application, use, therapeutic 
action of new drug discoveries for F.D.A., scientific 
publications, and practising physicians, Large mid- 
western ethical pharmaceutical research and manu- 
facturing organization. Please send complete résumé 
to Box 213, SCIENCE. 9/7, 14, 21 
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iil POStTIONS OPEN jill 


POSITIONS gtk ¥ DEGREES IN 
MEDICINE OR SCIENC (a) Biochemist; 
outstanding opportunity for Ph. D. to direct clin- 
ical laboratories, 350-bed general facility affiliated 
important midwestern university medical school ; 
exceptional research opportunity in addition to 
clinical responsibilities ; $7000-$10,000. (b) Bac- 
teriologist; B.S. or M.S. for well-established de- 
cong under supervision of Ph.D.; very 
large hospital; Mideast. (c) Microbiology Tech- 
nician; assist in allergy research program, uni- 
versity medical school; principal duties: culture 
and identification of bacteria, preparation of bac- 
terial vaccines, extracts, assist in human and 
lower animal experimentation; Midwest. (d) 
Biochemist; M.S. or better to head department, 
150-bed general hospital; $6000 up; lovely south- 
ern city. (e) Instructor or Assistant Professor; 
to teach comparative anatomy and embryology ; 
exceptional research opportunity with advance- 
ment dependent upon research output; $5700- 
$6000; important midwestern university. Wood- 
ward Medical Personnel Bureau, 185 North 
Wabash, Chicago. p 


ilil| POSITIONS WANTED il 
Biochemist, M.Sc., Ph.D. (1952). Research on 


enzyme synthesis, antibiotics aod resistance, 
phospholipids. Box 217, SCIENCE x 














Microbiologist. Recent Ph.D.; 3 years’ diversi- 
fied research experience. Publications. Biochemi- 
cal training. Bex 219, SCIENCE 





Microbiologist, Ph.D.; 17 years’ university ex- 
perience in bacteriology, biochemistry, and phy- 
topathology. Desires challenging et ery 
Box 196, SCIENCE. 8/24; 9/7 





Microbiologist, Ph.D. Competent investigator in 
medical bacteriology, mycology. Research ex- 
perience with phages and animal viruses, Chem- 
istry background. Publications. Desires Position 
in — teaching, or industry. Box 215, 
SCIENCE 9 





Pharmaceutical Chemist, Ph.D.; 8 years, re- 
search director, one of leading * pharmaceutical 
companies. Medical Bureau, Palmolive Building, 
Chicago. Xx 





Veterinary Pathologist, Bacteriologist, D.V.M., 

Ph.D.; teaching-research experience, comparative 
pathology, infectious diseases. Desires primarily 
research position. Box 218, SCIENCE. 9/14 





Virologist, Ph.D. ; 3 years’ industrial experience, 
veterinary vaccine research and development, in- 
cluding tissue culture. Publications. Desires re- 
search position in East. Box 216, SCIENCE. X 


MI |_ SORA lil 


Journal of Animal Ecology for sale. Complete 
= fom Volume I up to present. Box 214, ~— 


The Market Place 


BOOKS » SERVICES » SUPPLIES » EQUIPMENT 

















DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a_ charge 
account basis—provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 











Ii BOOKS AND MAGAZINES || 








WANTED TO 
PURCHASE ... 


SCIENTIFIC 


Sets and runs, foreign 
and domestic. Entire 
PERIODICALS libraries and smaller 
and BOOKS collections wanted. 
WALTER J. JOHNSON, INC. 









125 E. 23rd St., New York 10, N. Y. 


7 SEPTEMBER 1956 








ill BOOKS AND MAGAZINES | 





|| SUPPLIES AND EQUIPMENT | 





Your sets and files of 


scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and a of 
— files you are willing to sell at h 
t prices. Write Dept. A3S, J. S. CANNER, ae Ine. 
ton 19, Massachusetts 


[I|PROFESSIONAL SERVICES || 


Projects, Consultation, and Pro- 
prove duction Control Services in 
research @ Biochemistry, Chemistry, Bacteri- 
FOUNDATION ology, Toxicology — Insecticide 
Testing — Flavor Evaluation. 
















WRITE FOR PRICE SCHEDULE 
WISCONSIN ALUMNI REStARCH FOUN’ ATION 
@ MADISON 1, WISCONSIN 


P.O. BOX 2217-V 





—~ 


FOOD RESEARCH 


Feat LABORATORIES, 


INC. 


Founded 1922 


NZ 





RESEARCH 
ANALYSES e CONSULTATION 
Biological, Nutrivioncl, Toxicological Studi 

for the Food, Drug and Allied Industries 








ULTRAMICRO 


CONTINUOUS 
FLOW 





a 


ELECTROCHROMATOGRAPHY 


KARLER-KIRK UNIT 
WRITE FOR DATA - aia 

















MICE 


Swiss Webster C-57 Black 
C3H Agouti Bagg Albino 
AKR Albino 
Millerton Research Farm Inc. 





















48-14 33rd STREET, LONG ISLAND CITY 9, f¥. ¥. Millerton, N. Y. Phone 219 
Bulletin “What's Rew in Food and Drug Research” avaflable oo letterhead request. 
iNT 
\\ll||SUPPLIES AND EQUIPMENT |i = eee 
Q rceau 
G) Keep Them on Your Shelf Electroencephalograph 
Cy AGAR & AGAR MEDIA Price $575.00 complete. 
TABLETS nua no Shielding 
Especially for the emergency when time is Prompt Delivery 
of the essence A.C. Operated 
List of Media and Prices on Request Inkless Writing 
Shipped Ready to Run 
BEN VENUE LABORATORIES .Inc., Bedford, Ohio ELECTRO-MEDICAL 
LABORATORY, INC. 
South Woodstock 2, Vermont 


“From the hand of 
the veterinarian 
to research” 


albino rats” 


Hypophysectomized 
Rats 


*Descendants of the 
Sprague-Dawley and 
Wistar Strains 


& 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 














LABORATORY 
STIRRER "***! #7550 


30" 


Universal, low priced direct 
drive stirrer for general lab- 
oratory use. High quality, 

continueus duty motor; rheo- 
stat control—0O to 7,000 RPM 
V4" true running check, 10 
in. stainless steel rod. 


WRITE FOR BULLETIN X-4 


PALO LABORATORY SUPPLIES. inc 


St.. New York 











**EXPERT REPAIRS” 
of 
POLARIMETERS of any MAKE 


Complete Reconditioning 
Adjustment of Optical Sem 


0. C. RUDOLPH & SONS 


Manufacturers of Optical Research & 
Control Instruments 


P.O. BOX 446 CALDWELL, N. J. 



































EXO - KETON 
PLASTIC COVERSLIPS 


¢ UNBREAKABLE 
@ WON'T CUT FINGERS 













CHARLES F. | UJ ) j ) AND CO. 


33-OF- 11 St. LiL. 1, 


| 


N.Y. 





° HYPOPHYSECTOMIZED RATS 
Sie oe 
HORMONE ASSAY LABORATORI Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 








cholesterol-4-C™ 
From stock 
16.5 microcuries per milligram 


$8.00 per ic, 5-99 re. 
6.00 per pc, 100-499 pe. 
4.50 per uc, 500-999 uc. 
3.00 per 1c, 1000 up 


Radiochemical catalog available 








































APPLICATION FOR HOTEL RESERVATIONS 
123rd AAAS MEETING 
New York City, December 26-31, 1956 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in New York. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in New York and thereby avoid delay and confusion. (Members of the American Astronomical } 
Society who wish reservations at uptown hotels should correspond directly with the Hayden Planetarium.) The 
experienced Housing Bureau will make assignments promptly; a confirmation will be sent you in two weeks or less. 
As in any city, single-bedded rooms may become scarce; double rooms for single occupancy cost more; for 
a lower rate, share a twin-bedded room with.a colleague. Most hotels will place comfortable rollaway beds in 
rooms or suites at 2.50 or 3.00 per night. Mail your application now to secure your first choice of desired accommo- 
dations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable date 
of departure. 





AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath* 


All hotels have sessions in their public rooms. For a list of headquarters of each participating society and section, please 
see Science, July 20, or The Scientific Monthly for August. 


Hotel Single Double Bed Twin Bed Suite 
Governor Clinton $7.00-11.00 $10.00-13.00 $11.00-17.00 $20.00-35.00 i 
Martinique 5.00-— 9.00 8.00—14.00 8.00—14.00 16.00—38.00 
New Yorker 7.00—10.00 10.00—14.00 11.50-17.00 25.00 and up 
Sheraton-McAlpin 6.75- 9.75 9.75-12.75 10.75-13.75 20.00 and up 
Statler 8.00-12.00 11.00-15.00 11.50-18.00 31.00—33.00 


* Subject to 5% New York City tax on hotel rooms. 











AAAS Housing Bureau 
90 East 42nd Street DPRLE OR: PAMICHGIOMD 0.5.5. coi0'a'is,8. sn0, cae esoanceca radi o00,aumlim a yaate aa eee 
New York 17, N. Y. 


Please reserve the following accommodations for the 123rd Meeting of the AAAS in New York City, Dec. 26-31, 1956: 
TYPE OF ACCOMMODATION DESIRED 





Ie BOOM oie eee eeets SUCRE TROLS. oios.e 650 0in5.0.6.0 DARRUNUIN IRM 5 i05)0.0 6 ces 00S 

Double-Bedded Room ........ ee UO ee eae ph eS eae Number in party <6 6.6 cies ‘ 
Twin-Bedded Room .......... EDORIPOE IRATE <5 bn6 css + 00s Maximum RAC oi:ie'sc-0 <cs00 3 

Sue 60's Ce Ci ee Tinea SDORIDED TRUE Bs iis seis 68 0:0 POMRINUM AE: 4503 65 6b 0's !01s Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


Cee ee ee rere ereee ee eeeeesrseevevreveseee ses AFEITSAINE UNE PILE seer rene n eee e ener eresreseeseseesesseses 


CORREO RHR OEE HEHEHE EEE HEHEHE HEHEHE HEHEHE HEHEHE EHH HEHEHE HEHEHE EERE EEE HEHEHE EE HEHEHE EE EH EE EH ETE HEHEHE EE EHE SHEE EE EEE 









eS A a i eee a: ee: See eee re ee ee eee 
(Street) (City and Zone) (State) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
458 SCIENCE, VOL. 124 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS New York Meeting 
by first class mail — early in December 


The General Program-Directory of the 123rd Meeting of the AAAS in New York City, Dec. 
26-31, 1956, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content 


. The two-session general symposium, “Moving Frontiers of 


Science,” arranged by the Committee on AAAS Meet- 


Directory content 
AAAS officers, staff, committees for 1956. 


ings. 2. Complete roll of AAAS presidents and their fields. 
2. The six sessions of the Conference on Scientific and Tech- 8. The more than 265 affiliated organizations. 
nical Editorial Problems. 
3. Details of the anniversary celebrations of the AAAS- 4. Historical sketch and organization of the Association; 
Gordon Research Conferences, Botanical Society of Amer- the 1955 revised Constitution and Bylaws. 
ica, Freud et al. : 
4. Programs of the 18 AAAS sections (symposia and con- 5. Publications of the Association. 
tributed papers). f 7 : 
5. Programs of the more than 80 participating societies. 6. AAAS Awards and Grants—including all past winners. 
6. The Special Sessions: AAAS, Academy Conference, Con- . . 
ference on Scientific Manpower, National Geographic 7. Membership figures by sections. 
Society, Phi Beta Kappa, RESA, Sigma Xi. ; 8. Section committees (Council members) in detail. 
7. Details of the Hotel Statler—center of the Meeting—and 
other hotels and session sites. 9. Local committees. 
8. Titles of the latest forei ic scientific film: 
fag gh aly A = Gey Pinal — ee ae ee 10. Future Meetings of the AAAS through 1962. 
9. Exhibitors in the 1956 Annual Exposition of Science and 11. New and current activities of the AAAS. 


Industry and descriptions of their exhibits. 








Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. O Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


1b. Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 


Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 


D> CTA rm IEE COUN 5205.0, 5052S 4 ia Fase eo Se -alh ciwien ec oRlaiS Sle Words Weide wld’ dies uo MMOs Seal de cae he eek eb reas 
(Please print or typewrite) (Last) (First) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


CEs ree ee MERE ISS. 9,5, «'n. 50 0.6 gnpsinie 6,0 9 cigs Sendiergwat ale hei ae Ni<.0)3,0¢.cctaeinceth ixctee hese heies as 


(For receipt of Program-Directory) 


5. YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 
(May be added later, after arrival) 
Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D.C. 








PROGRESS 
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RESEARCH AND DEVELOPMENT PERSONNEL The above 
curve shows the growth in Ramo-Wooldridge personnel 
which has taken place since our Progress Report one year 
ago. A significant aspect of this growth is the increase in 
our professional staff which today is made up of 135 
Ph.D’s, 200 M.S’s and 265 B.S's or B.A’s. Members of the 
staff average approximately ten years’ experience. 


FACILITIES Within the past few months, construction has 
been completed at our Arbor Vitae complex, which now 
consists of eight modern buildings of 350,000 square feet, 
four of which are illustrated at the bottom of the page. 
Nearby is the R-W flight test facility, including hangar, 
shop, and laboratories, located on a 7-acre plot at Inter- 
national Airport. 

To provide additional space for our continuing growth, 
construction has been started on an entirely new 40-acre 
Research and Development Center, located three miles 
from the Arbor Vitae buildings. The photograph above is 
of a model of the Center, which we believe will be one of 
the finest research and development facilities in the coun- 
try. The first three buildings, now under construction, will 
total 250,000 square feet. 

A second major construction program is underway on a 
manufacturing plant for quantity production of electronic 


systems. The initial unit of the plant, located on a 640-acre 
site in suburban Denver, Colorado, will be completed next 
spring and will contain approximately 150,000 square feet. 


PROJECTS Our current military contracts support a broad 
range of advanced work in the fields of modern commu- 
nications, digital computing and data-processing, fire con- 
trol systems, instrumentation and test equipment. In the 
guided missile field, Ramo-Wooldridge has technical direc- 
tion and systems engineering responsibility for the Air 
Force Intercontinental and Intermediate Range Ballistic 
Missiles. Our commercial contracts are in the fields of 
operations research, automation, and data processing. All 
this development work is strengthened by a supporting 
program of basic electronic and aeronautical research. 


THE FuTURE As we look back on our first three years of 
corporate history, we find much to be grateful for. A wide 
variety of technically challenging contracts have come to 
us from the military services and from business and indus- 
try. We have been fortunate in the men and women who 
have chosen to join us in the adventure of building a com- 
pany. We are especially happy about the six hundred scien- 
tists and engineers who have associated themselves with 
R-W. Their talents constitute the really essential ingredient 
of our operations. We plan to keep firmly in mind the 
fact that the continued success of The Ramo-Wooldridge 
Corporation depends on our maintaining an organizational 
pattern, a professional environment, and methods of oper- 
ating the company that are unusually well suited to the 
special needs of the professional scientist and engineer. 


The Ramo-Wooldridge Corporation 


53730 ARBOR VITAE ST. 





* LOS ANGELES 45, CALIF, 
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